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_CRREL Scientific and Technical Reports
Effective scientific and technical re- SnowIceandFrozenGroundwithAbstracts,

search dependson thetransferof informa- and with volume 23 the current title was
tion throughout the scientific community adopted. This publication differs from the
as well as the general dissemination of CRRELPublicationsListbecauseitincludes
information to the public. CRREL has all the world's cold regions research in
maintained an activepublication program addition to the CRREL in-house work.
since its inception. This publications list is Almost all the literature cited in the
thesupplement to the CRREL Publications Bibliographyon Cold Regions Scienceand Tech-
List dated December 1975. The following nology has been microfiched and is avail-
descriptionsaremeanttoclarifytheCRREL able in full text from the Library of Con-
report series. gress. If your requests number fewer than

10 you may borrow documents from the
CRREL The results of all major research efforts CRREL Library, 72 Lyme Road, Hanover,

Reports at CRREL are published in the CRREL New Hampshire 03755-1290. Those in-
Report series. terested in purchasing a photocopy of a

document cited should write to the Li-
Special The Special Report series contains a brary.
Reports wide variety of reports that do not fall The Bibliography is available for pur-

within the CRREL Report category, e.g. chase in three formats:
literature reviews, data compilations, in- *Online searching is offered as FILE
terim reports. COLD through Orbit Search Service,

8000 Westpark Drive, MacLean, Vir-
Monographs The Cold Regions Science and Engi- ginia 22102 (phone 703-442-0900 or

neering Monograph series comprises com- 800-445-7248).
prehensive reviews of a field of scientific * A CD-ROM version, Arcticand Antarc-
or technical knowledge with analysis and ticRegionsisavalablefromNISC, Suite
evaluation. This series isnot published on 6, Wyman Towers, 3100 St. Paul St.,
a regular basis and the numbers and fre- Baltimore, Maryland 21218 (phone3Ol-
quency vary from year to year. This series 243-0797 or FAX 301-243-0982).
would beconsidered classics in the field of *The paper version currently in 44 vol-
cold regions science and engineering. umes is available for purchase from

the National Technical Information
MIscellaneous This series includes papers by CRREL Service (NTIS), Springfield, Virginia

Publications authorsthatarepublishedoutsidethelab- 22161 (phone 703-487-4650). The an-
oratory but under CRREL funding. This nual volume appears in two parts:
series would include conference proceed- author/subject index and the numer-
ings, contract reports, and journal articles. ical listing. Every five years a five-year

author/subject index has been pub-
Iternal Reports This series is not listed in our publica- lished to simplify the search process.

and tions list but frequently is referred to in
Technical Notes literature cited by CRREL authors. These Current Literatureisa monthly listing of Current

documents have not been published for items added the previous month to the Literature-
reasons such as proprietary information, Bibliographyon ColdRegions ScienceandTech- Cold
excessiveexpense, limited interest, orawk- nology. This list is produced by the Library Regions
wardness of format. Copies are available of Congress monthly. The monthly Cur- Science and
for review in the CRREL Library or with rent Literature comprises the annual vol- Technology
the author's explicit release. Technical ume of the Bibliography on Cold Regions
Notes are informal, preliminary, unedit- Science and Technology. Only the annual
ed, and frequently superceded by a more volumes contain indexes. To receive the
formal CRREL publication. Theseare also Current Literature, write to U.S. Army
notavailableforextemaldistributionwith- CRREL, Technical Communications
out prior permission from the author. Branch, 72 Lyme Road, Hanover, New

HampshireO3755-1290.
The Bibliography on Cold Regions Science

Sbfography on and Technology has been sponsored at the The CRREL Reports, Special Reports Availability
Cold Regions LibraryofCongressbyCRRELsince1951. and Monographs are all available for pur- of CRREL
Science and This most important CRREL product has chase from the National Technical Infor- Publications
Technology been published in volumes 1-15 as the mation Service (INTIS), Springfield, Virgin-

Bibliography on Snow, Ice and Permafrost, ia 22161. The telephone number is
SIPRE Report 12. Beginning with volume 703-487-4650. Please refer to the next page
16 the title was changed to Bibliography on fororderincinformation, orcopy theform.

iii



0.S. DEPARTMENT OF COMMERCE

National Technical Information Service

3TELEPHONE ORDERS FAX Your Order (703) 3214547 T ELEX 89-9405 Subs,. riptions: (703) 487-4630

Call (703) 487.4650 (See reverse side for RUSH and EXPRESS ordeling options)

" HANDLING FEE: A handling fee is required for each order except Express, Rush, Subscription, Ouir.SER VICE, or Pickup orders.

" SHIPPING: U.S.: Printed reports and microfiche copies are shipped First Class Mail or equivalent.
FOREIGN: Regular service: Printed reports and microfiche copies are shipped surface mail.

Air Maii service to Canada and Mexico: add $3.50 per printed report; 750 per microfiche copy.
Air Mail service to all other addresses: add $7.50 per printed report; $1 per microfiche cop.y.
Subscriptions and standing orders are sent surface mail; contact NTIS for Air Mail rates.

1 Address In formation DIC Users Code:_ __ Contract No. _

PURCHASER: DATE:-.....__________ SHIP TO (Enter ONLY if different from purchaser):

Last Name First Initial Last Write First Initial

Tide Tidle

Company/Organization Company/Ofganization

Address Address

city/State/ZIP cntyls/AZIP

Attention Attention

Telephione number Telephone number

2 Method of Payment
EJ Charge my NTIS Deposit Account - 0l Check/Mon;;y order enclosed for $

Charge my E0 Amer. Express E0 VISA El MasterCard El Please bill ADD $7.50 per order (See below for restrictions)t

Amount No._________________ Ep
Purdhas order No,

Signature:
(Require to vate &I orders)

3 Order Selection (For computer products, see reverse) QUANTITY ______

Enter NTIS order number(s) Custome,'tt Printed Micro- UNIT Foreign TOTAL
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Canada, and Mexico for an additional $7.50 per order. A late payment charge (S3 U.S.. Canada. and Mexico; $4 ot iS
will bg applied to all billings more than 30 days overdue. Bliting Fee if required ($7.SO)
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organizaton. If you want this service, put your routing code in this box. GRAND_______TOTAL_____
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- ORDERFORM for SHIP TO:
Bibliorpy on Cold Regions Science NAME
ajd Tehnology OROANIZATION
MAILORDER TO:
National Technical Information Service STREET
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June 1966 SIP 23.00!-24200 20 AD 641116 30.00
June 1967 SIP 24,201-25.200 21 AD 658229 30.00
June 1968 SIP 25,201-26,000 22 AD 672756 30.00
Dec 1983 SIP 1-26,000 Cum. Subj. & Author ADA 147763 30.00

Index Vol. 1.22
July 1969 - 23-1 to 23-5949 23 AD 696 &0.0
July 1970 24-2 to 24-4014 24 AD 715769 30.00 _

July 1971 - 25-1 to 254385 25 AD 740201 _O.

Sept 1972 26-1 to 26.4025 26 AD 752063 30.00 _
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Dec 1973 Cum. Subj. & Author AD A022642 30.00

Index Vol- 23-27

July 1974 28-1 to 284320 28 AD A 007092 30.00
Oct 1975 29-1 to 29-4032 29 AD A 022640 30.00 _

Dec 1976 30-1 to 30-4635 30 AD A 083016 30.00 I
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REL REPORTS

CR 7641 CR 7645 CR 7649
ARCTIC ENVIRONMENT AND THE ARCTIC INTERPRETATION OF THE TENSILE ST ACCESS FOR A SUBARCTIC RESEARCH
SURFACE EFFECT VEHICLE. STRE14CH OF ICE UNDER TRIAXIAL EFFORT.
Steet. LF., ianx. 1976, 28p,, ADA-024 349, DBalioig- STRESSES. Slauighter, CW.. Apt. 1976. 13p., ADA426 624,9
rapisy p.2S-23. Net'sI. D.E. et 51. Apr. 1976. 9p.. ADA-027 042. 12 refa
314161 refs. 31.4169
AIR CUSHION VEHICLES. SEA ICE. TOPO- Haynues. F.D. RESEARCH PROJECTS, REMOTE SENSING,
GRAPHIC FEATURES, ARCTIC LANDSCAPES. 314165 SITE ACCESSIBILITY.
This rat .mae the advances in sndersadi.g of ICE STRENGTH, TENSILE STRENGTH. THEO- Access to study arm. my be an Importst fae in hag-
the Arctic which have come about since She lmceptivo of RIES. STRESSES. ~A ficld-oitated rearch. patticuhioly 'a Ieg withou
Ihe ARFA Arctic Surface Effect Vehicle Isr09aam is 1970. Gaiflsh. ad late WLab have peeviomly developed a knoit reldeeo erad ad cc uacaiamsse. Ina

pilasiy s te eid ofCREL' pnaepaioa Mats ffacture criterioa for a two~diuemioa state of tem -Iswo lla hyemT;oralay reehpwri uoci l
totsto scieaa knowledge or us ace. teresisi sa is. extended to the compeeaaaoon-ndomitinaa rag... __ - On
eoastopogpphac atumreedescribeod. Speciallemphasi Film this thea. she might c-f freture is deveoiped. The ba esdvlped both i accrdance wich a Issa li

is laced upon the quantitatve undertandingter saeddcnetal ohedmsim rai popaedf p agect,~ O ad in foll o An e~
rig Other area of mae iaterest are stbspei .1 = b, ase W g s ,inzce are sh1, in this 6irch reqanrmets Fooe trails. it*ai fo 4AU

eratrati nad ecological effects. A list of publications deor.im"in-a fratctr theory Ther tetdt s lhl IO n~d.PiCN tradked cehickes helioptr trasot.
genrate is isicluded. lem than thI predicted wse. thi the thSo-c o-eM. data re-dm - d I, raIdia teclooetry a dola.v

isRaestca. ON busa inopoae ax ameem aad commoeataamslam.
COat ahotes indicate tat incorporation at Sr vm tuad
ino she systm wo- h e economically adva~sagoes. en..s

CR7 1CR17646 Adequate food"a for i-id road omsrotm

PROTECTE MEMBRANE ROOFS IN COwJ WATER FLOW THROUGH VEINS IN ICE.
REGIONS. Co~leck S.C. Apr. 1976, Sp,, ADA-026 631. 9 roes CR 76-1@

Anma, HWC.e m, a. 96,2p. DA-025 226. 31-41"9 DE-ICING USING LASERS.

32 refs. GLACIERS. WATER FLOW. WATER PRESSURELV .,C 1,At 96 S..AA06672

Schaclet D. POROUS MATERIALS. refs.

314162 Wae nlow throaghl the vein tuctuore of temperate ice is M91rsh1111, S.).

ROOFS, WATERPROOFING, INSULATION, descibed. As Dareia flow an which the pr -i groim- 314170
COS ANALYSIfrom vein si ad evonkre pcm A ICE REMOVAL, LASERS, STRUCTURES. DAM-
COS AN LYIS.sition method for thie rankling equom is gaven said Iwo AGE

proed aI roofs have the resinpisits for better spfteameecoadered. Forattedy SWta ibui hefsbltyOf emlya Iner to dc-ice ree surac
piwomoncesad theespas ae dte. eac tu g The vein sitois F -5 ht of eth an by t was investigaed ""A =* I'm. liner. u-avale IA 06 mi-
mealtis of performancet smmremat of thee roofs bIlat effects of dlmina. it is shown that Flow grees sad aluy hnner. waveleagth 494 Awerevesad
by the Corp of Engiaeers eifly thae the mnambrome em asdared at the SAtace pr*pagat downarad at A cArnAAAAAAcego.upnsttye fsusrt
at narly corAtm epeaue iadepeadent of the weather. speeid. Tee pevrtuatadoas propagate vs slowly tha eve.n es.cnet.aouo.see.sdaos twstmdte
sad tha the iauhis rtiIts integrity despite peidc samual surface fluctuations, of flow my he elimnated by asiaglc pokdeliere to the,- inefo bertoenpthecaad as

weting Mostue asoatio maow s oatabldgm eldiffision before reach"ua the bottom of the glacier. subtrate at a powe easi a to 1WMA to I bom
in time due to the -deyun matuare of teoo, Hemt watts! crel. predu-ed fractrsrta 0. 1 to 2 emt in 4mer bAN
loosen we increased d o i0esm. andex nstil slatisatebooM at 7&07 ssusrats I h t f rtwim fatue could h oaatdbysalsa
he added to compensate for these Mom The asmome CANTILEVER REAM TESTS ON REINFORCED bl e aclssvwk atiie h cco"t
of protecte membrane rescs to 1ric truffie. ampact. ICEd he disrptd and thus removed from the substrte 1he Wt-
othe Adverse forest is superior. so for. the AD-2 33st naesaIlCEeaa-a ~ac od-cngmtaeta
of g I -rtee m brea roos £at a prm. prmriy Olsaosts, EG.. ct al. Apt. 1976.1I2p.. depend330 Pi unhe eO i tne a m a .apid to crak.d isTesl thatm

due to the coat of concte pover. The initial cost peum 6 refiposen h mcs rcur mfudt elasdb h
can he justilled. haoevr. by the reduced repairetied mMS.DSS S.Ltikco h c.tebbl osn fteie a h
Blbcs coamsAV indicated to date sod by. the hager *to5~scsa tm

expectacy of the protected membrase. Th o 31-4167 oungste

ortsuperior prenmacc and coat effectiveness - ry ICE STRENGTH. ICE ROADS. FLOATING ICE, CR76.11
!"Not o incorporate protected mewmn roots iacreoia= REINFORCEMENT (STRUCTURES). EFFECrS OF RADIATION PENMTATION ONJ
In Goverament construction. To detcame the efectavena of re'acm ai 'c roa@ SNOWMELT RUNOFF HYDROG9APHS.

or other uS of a floating ice sheet a sties of in-situ A A2
cantilever beam test were run in bosh nosat~ *ce sad Ctslleck. S.C.. Ar.. 1976. 9p., D-2 763. 10 ft.
froeshwtecr ict. Test were run usng I-in.-dismet tree Forc this awr. from larwher source we 31-4211.

CR 7643 bruniches. 3Iiindamtrwire rope sild 9116-in. holf-roumd 31-4171
SURVEY OF DESIGN CRITERIA FOR HAR- woodd40"191. The tests demonatr"Atd clealy dthupiso 7d SNOW HYDROLOGY. RUN-CFF, LNDIATION
DORS AND CHANNELS IN COLD REGIONS- place" enocmn nrae the beading strength Of the ABSORPTVN.
AN ANNOTATED BIBLIOGRAPHIY. ice and showed forth"r that reinforcemenst reduces the chance$ Wowe o through the uam-aed portion of a sadmpack

Hayrcs.F.D. Mi. 176,32p. ADA -25 26. of eqispoiur loss. The questin of whethe to frearce isoume sl remli aspf~l about fooJtion peacts.
Haysss. FD.. ar. 976.32gi. AD 425226. or simpgly jror a thicker ace sheet heas not been addrtt-d tio int texsow. Theiresidetskowthat wr the purports

31-4163 as this is ancre a problem of looi ecoomoies. or hydrologa forecasting. Xs is saffictly Aceurste to ase
BIBLIOGRAPHIES, PORTS, CHANNELS (WA- that all of the radivtino abanrptioccures at the suface.
TER WAYS). ICE LOADS. DESIGN CRITERIA. CR 7646 The error in cta ealcuatien af firm is Isepest for very
A world-wide review of the literature &Wapal to the desigh PREDICTION OF UNFROZEN WATER CON-. SWalow snowpacks. but 1ask civre is reoecd by raiatiop
of hathon sond channels in cold regosi was conducted TENTS IN FROZEN SOILS FROM LIQUID AbeoPrn at the base cf the a.w sAnd by the 1watia
Force due to ;cc movement present the domircit factur DETERMINATIONS. of irldt-wr thrs-rsej ther satmsteI bAWa iuyer.
in the design of marine s1tiur in cold rgions. F'P= rc.AI. t1.Ar 96 p.A A0662 0 C 61
sious for calculating the ace force are presented. Ti.AR.t3.Ap.97.9.AD 02 6230 C 7-2
factors relating todesigis criteria sueh ascontrictio mateials. rcfi HEAT TRANSFER CHARACTERISTICS OF
structurec geometry. and methods of ice solppres~n are dii. Anderson. D.M., Dan.n A. MELTING AND REFREEZIN' A DIRILL HOLE
cusoed. 31-4168 THROUGH AN ICE SHELF 11% A'T!SRCICA.

SOIL WATER. UNFROZEN WATER CONTENT. Yen. Y.-C.. tt al. Apt. 1976. I Sp. ADA.026 365. 3
During the pat decade a inmber of methods for mnessring rc's.

CR 7644 ~the amounit Of uaston witer in partially frozen ground TC
ISLNDSOFGRO NDE SA IE.havetesitgtii .'b4550at quickly and 5,ntply predicting 1114172
ISLNDSOF ROU DEDSEAICCunfroieat water contests in CIA) have becomse intcresingly 4F ATTRANSFER. DOREIIOLES. ICE SHELVES.

Kosvaics A.. ct al. Apr. 1976, 24p.. ADA-025 257, 26 important with the growth or interest in encapsulating clay
rf.soil compacted at low water cowet t ieabse IEM TING-. REGELATION.

GoA.. hW.. courses for roads, Unfortiaat the inoesiarmets reavasr Th: heat tramir process.- tas,,iated wita raetriog sAd rdea.
Dehn. W.F. asophiscated equipment aid, in most instifnces. urctl n a iRIt !lms Mo en stdqo. and 11.00 *1 in laitial

314164 trained operrators. In an effort to simplify the tak o radris through an ace s"aI wets opr-iatiity an-alyzed.
SEA ICE, ICE ISLANDS, SPACEBORNF PHO- oibtainiang watermce phaste compsition data. me4tods of cal- The remss were earresed in Vaplc.i foria %hlmli; the
TOGRAPHY. culating phase comnposaao curves from other. simpler erastarc- tinif available foe expenrnentaen .swfnic dtr le as a function
Large areas of grounded sea icc hare been reported by mecats on sodls htave been sought, In this paper we present of halitng JLratiim an. heingm strength It %as forasd
early arctic exploersa and more recently by the U.S. Coasst a method of deriving she measuaremnsat of ussfir..en waster that the tdi.vtoli of she d.91 hale haW 1, metha slower
Garsd. The ESSA. EP.TS. NOAA ant IMP satellites contents at variou, tempeiratures Itor i lqid I-mant deletinsoa. rarc *ain tir hriltint of the hole MAih)
now providemultitotictrall imagery with sufficiently hihr# la tions. Previous studies have indicated that phase coiipoi.C 6I
hion to allow dctsbic seruentla observatins to e mad tamn curves can be writ represented biy a simple powV R 71-1
of the mociement And srstiall cient of Arctic sea Ic. This equation. W sub u - Alpha I theta sup beta. wrier W WINTER i1HERNIAL STRUCXUIF. AND ICS
report discusies the locatmon. formation and decay of five stab u is the unfrozen water contet in 1 IM(-so th eta, CONDITIONS ON LAX-" CHAMFIA&'I. VER-

lag (30 sq lam) isisof, of grounded uss ac in the southern is the temperature in degrees below freezing and alpha ad MONT.
ckhi Sea as obtered for an estended period of tame beta are empirical constants charsetervtutc of a -tcft so0& Bates. R.E. June 1976. 22p.. ADA-027 146 rots.L

using satellti imagery. %Measurements of the bosh)nieary Whens she liquid limits of a Large group of soIls eneosopmSan 31.4173
froun one grounled s Ice feature ar c esnted Along a Wide rangle Of losures Were regSsed 2garsst1 %*IuWO ( .K C.1IR A. EIE C ~4

suh) obtervatiors mae wrd plaotits taken front thearse surface. alpha. the correlstio was founid to be renmfakaly good AK CWEM LREIE CEC N

The potentil use of these sea ice islands as iro h stations This has permitted the developmient of a rse..:trra equation TIONS. MEASLII'NG INSTRUMENTS. UNITED
is also discussed, of sufficient securacy for pcenta espnerring owe. STATES-V RR %OT- LAKE CHAMTLAIN



CR CRREL REPORTS

The digermal arviciee and ice Conditions of Laehapl" n CR 76.17 N to sandly limmsoi " ad ed percolate ter nsm
a i-eemlge am RAloa Filing MECHANICS OF CUTTING AND RORING No'9 c"'cenitrtn co"Asenely - xca a0_ _

went~~~~sadad (10fie shoim thOwite f17l7).G
wae tuid atn te ite a 97-7. T orlk PART III, KINEMATICS OF CONTINUOUS -doplw wa a" Obere but ~ toewa amee oa depth of LS5 inthl a stinknn oSftsiori t n

hihyCadtd thernitemrs. coeeted to a daa BaErDLT MACHINES. predic Moogdyr efttoritrtm apisia a

- sarewhih rco 'WdSWe temperaturt every fewhms MAllo. M.. Junle 1976. 24p.. ADA-027 833. 2 rfa. ceIa in te ra epeuioal prmeter ba the reomatate
As! Ice "earsinqapatee woat de eInad to gachor the thesselaster 31-4178 5Poicity tee nitragois want impi. Th Mit iet as the
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CR CRREL REPORTS

CR 77.06 of constricted passage to xhannel width and is proportional CR 77-13
DEFENSIVE WORKS OF SUBARCTIC SNOW. to a negative power of the ratio of floe length to width APPLICATIONS OF REMOTE SENSING IN

of constncted passage. The coefficient of proportionaltty THELIOSTON U R EA TDIE S R AJohnson, P.R., Apr. 1977, 23pADA-051 769, l rfs. and the negattve exponent of this power function appear THE BOSTON URBAN STUDIES PROGRAM,
32-2725 to be dependent upon the ratio of floe length to floe thickness PARTS I AND II.SNOW (CONSTRUCTION MATERIAL), SNOW and to be strongly affected by the properties .f the material Merry, C.J,, et al, June 1977, 3 6p., ADA-049 285.
DENSITY, FORTIFICATIONS, MILITARY OP- of the laboratory floes, in particular by the interparticle ADA-049 286, 15 refs.
ERATION. friction or cohesive characteristics. I rom energy analysis McKim, H.L.Field teas at Fort Wainwright, Alaska, farned out in March- submergence, a relationship between the thicknessApril 1975 showed that the typical subarctic snow of interior of a jam formed by accumulation and submergence of floes 32-2699
Alaki can he used effechtvey to provide protection from and the approach flow characteristics was derived and found REMOTE SENSING, AERIAL SURVEYS,both rle and machine gun fire. The unditurbed snow to fit the experimental data satisfactorily The relationship URBAN PLANNING, UNITED STATES-MAS-had an average density of 0 IS g/cu cm, but smple processing, predicts that a stable jam cannot be formed when the approach SACHUSETTS-BOSTON.such an shovelng, increased the density to around 0 34 flow velocity exceeds a certain value Thin phenomenon The cost effectiveness of remote sensing techniques was
gicu Further processing increased the density to was observed experimentally, and the measured maximum compared to that of the conventional techniques used by
above 040 gcu cm, but densities much above that value vatues of approach velocity were found to be in excellent the U.S. Army Engineer Division, New England, in the
were difficult to obtain with simple hand equipment. Tests a greement with the predicted values In both studies on Boston Harbor-Eastem Massachusetts Metropolitan Area
of the M16 nifle and M60 and M2HB machine guns showed jam initiation and development, it was found that surface study A total of 6 level I, 18 level II, and 18 level
that bullet penetration was inversely related to density- tension, and therefore the wetting properties of the material Ill land use categories were mapped from NASA RB.57/RC-
thet highethe entythlonw ersebulet penatitodn. y used for small laboratory floes, have a significant effect 8 high altitude aircraft photography for six selected 7.5the highes for the ihe wea bullet penetration D- on the submergence velocity of small floes, and should be minute quadrangles located in the Boston area Watetshedsign value for the three weapons were determined A taken into consideration when small-scale laboratory investiga- and political boundaries could not be mapped from the
and tented They were found to provide good protectio ions of ice jam phenomena are conducted using floes made NASA photography Imperious surfaces and curb lengthsin part since bullets showed a strong tendency o rtcon, of artificial material Experiments on compressive strength were mapped from low altitude aircraft photography obtainedfrom the snow uret hen striing tnn at licochet of floating, fragmented ice covers were conducted for ranges with a Zeiss RMK 15/23 camera system (measured scalefrom tgsno fae whn t er strikingcitatresoworled of cover length and cover thickness, using three different 1.3500) for two sites in the Boston South and NewtonBurlap bags filled with snow to revel structures worked floe shapes and sizes. It was found that the compressive quadrangles The remote sensing procedures used in thisvery well. Several types of Russian defensive works ofsnow were tested but proved unsuitable in the light, weak strength was inversely proportional to compression velocity study usually provided much greater detail than conventional
subarctic snow The times required for troops to build and independent of cover length The effect of cover procedures The remote sensing procedures were not always

thickness and floe shape or size remains unclear partly because cost-effective when compared to the conventional procedures,everale recs of structures using only shovels and scoops of the limited ranges of thickness and floe size investigated but they were always more accurate. Therefore, remoteand partly because of the experimental scatter in the results sensing techniques should be used and appropriate photograph-
CR 77-07 CR 77-10 tc resolution and scale factors taken into consideration when
MECHANICS OF CUTTING AND BORING. ICE FORCES ON VERTICAL PILES. mapping land use, curb density and impervious surfaces for
PART 4: DYNAMICS AND ENERGETICS OF Nevel, D.E, of al, Apr. 1977, 9p., ADA-051 770, 16 usein the STORM (storage, treatment, overflow, runoff)
PARALLEL MOTION TOOLS. refs.
Mellor, M, Apr. 1977, 85p., ADA-040 760, Bibliogra- Perham, R.E., Hogue, G B CR 77-14
phy p.80-82. 32-1145 ICE BREAKUP ON THE CHENA RIVER 1975
32.1142 ICE PRESSURE, PILE STRUCTURES, ICE AND 1976.
DRILLING, ROCK EXCAVATION, ICE CUT- BREAKING, ICE LOADS, ICE COVER THICK- McFadden, T., et al, June 1977, 44 p, ADA-043 070,
TING, BOREHOLE INSTRUMENTS, PERMA- NESS, AIR TEMPERATURE. Bibliography p.17-19.
FROST, METALS, DESIGN. The amount of force that an ice sheet can apply to a Collins, C.M.
The report deals with the cutting of rock and similar materials vertical pile was tested by lowering a hydraulic ram device 32-1152
by parallel motion tools It examines cutting forces and into a hole cut in an existing Ice sheet The device ICE BREAKUP, RIVER ICE, DAMS, BRIDGES,energy requirements, taking into consideration tool geometry, had a large base and shoved a relatively narrow vertical FLOOD CONTROL, ICE COVER THICKNESS,wear, operating conditions, and material properties After pile in a horizontal direction Test variables were pile ICE VOLUME, UNITED STATES-ALASKA-
an introductory discussion of terminology. some general pinc- widths-I 5 in to 36 7 in, pile shapes-flat, round. 45 deg CHENA RIVER.
pIes are outlined, and relevant theoretical ideas on metal and 90 deg wedges: ice thickness-2 6 in to 8.8 in, and
cutting and rock cutting are reviewed. The next section, ram sped-0 07 in./sec to 18 75 in/see, but not all shapes The breakup of the Chen& River was observed and documented
which is the heart of the report, reviews experimental data and sizes were tested at all speeds. Air temperature was during the spring of 1975 and 1976. This study attempted
on the magnitudes and directions of cutting forces. There 20F (-6,7C) Forces and displacements were measured to determine the potential for damage to the proposed Chens
is a graphical compilation of data, including some from electronically The findings are presented as a table of River flood control dam from ice and debris during breakup,
obscure or unpublished sources The variables coeced test results and as bar graphs of the resultant ice pressures Results of this study were compared to those of a 1974
include chipping depth, rake angle, relief angle, side rake versus the pile width-to-ice-thickness ratio, pile width and companion study In 1975, ice thicknesses were determined
base angle, tool width, tool compliance, tool speed, tool shape combination and and pile velocity The types of to be 15% thinner than in 1974 and ice volume was 3376
wear, tool interactions, and material properties The second failures in the ice sheet were classified as crushing, splitting, smaller No major ice floes were observed in 1975 and
major part of the report treats the energetics of cutting buckling, bending, and creeping The ice sheet generally no signiticant flooding occurred, although the approaches
It begins with a short discussion of relevant principles, and withstood a high initial load followed by several loer peak to a bridge at the damaite were eroded by debris and high
continues with a compilation and revic of experimental load levels The maximum ice pressure measured was water immediately after breakup The 1976 breakup was
data, covering the same independent variables as the force 610 psi for a 12.6-in,-dism round pile in 84-in-thick ice mider than that of 1975 Minor flooding in the lowerriver was caused by jamming of a few large ice pieces,section The report ends with a concise summary of CR 77-11 but no property damage resulted.
general behavior for parallel motion tools OBSERVATION AND ANALYSIS OF PROTECT-

CR 77.08 ED MEMBRANE ROOFING SYSTEMS. CR 77.15
REMOTE SENSING OF ACCUMULATED FRA- Schaefer, D., et al, Apr 1977, 40p., ADA-040 220, EXPERIMENTAL SCALING STUDY OF AN AN
ZIL AND BRASH ICE IN THE ST. L.AWRENCE refs. NULAR FLOW ICE-WATER HEAT SINK.
RIVER. Larson, E.T., Aamot, H.W.C. Stubstad, J M., et al, June 1977, 54p., ADA-045 869,
Dean, A.M, Jr. Apr 1977, 19p., A.)A-039 905, 7 32-1146 19 refs.
refs. ROOFS, HEAT LOSS, THERMAL INSULATION, Quinn, W F
32-1143 THERMAL PROPERTIES, COLD WEATHER 32-1153
FRAZIL ICE, ICE CONJITIONS, RIVER ICE, CONSTRUCTION, CLIMATIC FACTORS. TESTS, ICE WATER INTERFACE, HEAT TRANSFER,'T!NSRIVR IE, ONSRUCIO , CIMAIC ACTRSTESSUNDERGROUND FACILITPtiS, HEAT RECOV.REMOTE SENSING, AIRBORNE RADAR, AERI- EFFECTIVENESS. U R
AL SURVEYS, CANADA-SAINT LAWRENCE Two performance indicators, effectiveness and thermal efficien- ERY, COOLING SYSTEMS, MODELS, COMPUT-
RIVER, cv, are defi.ted and used to evaluate the year-round perform- ERIZED SIMULATION.

ance of three protected membrane roofs in Alaska and New A laboratory experimental study was conducted on a scaleA broadbanded impulse radar system wa% used for aerial Hampshire Fffectivencss is a measure of the deviations model of an annular flow ice-water heat sink to be used
detection of accumulated fraz and brash ice in a 9 5-km of ceiling temperatures from a yearly average, with large to store the waste heat produced in a hardened defensereach of the St Lawrence River near Ogden Island The deviations indicating erratic performance is the roofing-inssla- installation operating in an isolated mode The study
remote sensing and daii reduction system developed for tion system and small departures indicating a thermally stable examined 1) scaling relationships for predicting the perform.the project provided data sufficient for production of a contour system Thermal efficiency, the ratio of calculated heat ance of prototype units using data from scale models. 2)map having I-ft intervals With this contour map, the loss to measured heat loss, is affected by climatic condittions the accuracy of a computer prediction technique developedaccumulation pattern if frazl and brash ice could be analyzed such as rain, snow, solar radiation and wind Thermal during an earlier study, 3) the heat transfer phenomenon
Recommendations arc given for improving the performance efficiency values of 100", or greater arc possible since the at the ice-water interface, and 4) some practical aspectsof the aerial profihing system calculated heat loss is based only on the inside and nuiside related t, the operation of a prototype installation. The

air temperature differences and the thermal propertice of scaling relationshtips and the computer program were foundCR 77.09 the roof compitnents Results of the year-round evaluation to be sufficiently accurate for use in developing a prototype
LABORATORY INVESTIGATION OF THE ME- indicate that the three protected membrane roofs gvncraly ank design During operation the scale model sink provided
CHANICS AND HYDRAULICS OF RIVER ICE have high values of both effectiveness and thermal cffiwcenmy in almost constant low temperature source of coolant water
JAMS. CR 77.12 for approximately one-half its useful life and thereafter behaved
Tainclaux,J C., clx, Apr 1977, 45p., ADA.02 471, ROOF LOADS RESULTING FROM RAINON like an ordinary stored water reservoir type heat sink. No
7 refs SNOW. significant operational problems erc discovered.
Lee, C L. Wang, T.P., Nakato, T., Kennedy, J.F. Colbeck, S C. May 1977. 19p. ADA-040 536, II refs CR 77-16
32-1144 32-1151 ICEBREAKER SIMULATION.
ICE JAMS, ICE MECHANICS, ICE COVER ROOFS, SNOW LOADS, LOADS (FORCES), Ncvcl, D E, July 1977, 9p. ADA-044 109,6 refs.STRENGTH, COMPRESSIVE PROPERTIES, ICE DRAINAGE, RAIN, ANALYSIS (MATHEMAT. 32-1154
FLOES, ICE CONDITIONS, EXPERIMENTAL ICS) ICEBREAKERS, ICE BREAKING, ICE NAVIGA-
DATA A cnputer program to calculate the increased livc load TION. MATHEMATICAL MODELS, SIMULA-
This report presents experimental results in the conditions on a snow.covered roof due to raim.on.sn%, is given For TION.
of initiation of an ice jam by a ,implc surfac obstruction. the 25-ycar rainstorm fatling (in a heavy %now load in A brief disussion is given of the ways an icebreaker break$
on the equilibrium thickness of an ice jati formued by accumula- a flat roof in Hanover. New flampshire. an additional 98 ic Since the icebreaking process is so complex, thelion and submergence of ce fl1res, and on the compressive kg/sq m (20 lb sq ft) of liquid water is added to the livc stlutio of a mathematical mslJel does not appear to bestrength iof a flUrtin, fragmeinte ice .ovter In the study tlad The addittinal load duc to rain-or so, is vcry fcasible As an atcriative, it is suggested that physical 4
on ice jam inatiation, ttw',s found that the troniiur cmucenitra- senitivk. to the ,now propcrttcs and chara.tcilisti.s sri the iodcls be used to dcsign icebreakcrs The appropriatetuon of floes in the opening if the obstructin at which roof A wide range if loe load% is possibie, depending %calting laws for physical modls arc developed and theira jam occurs is nearly independent of the ratio of width (in the particular circumtancc practical limitation discussed
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CR 77-17 CR 77-20 to this cooperative work for design of buildings The
ICE ACCUMULATION ON OCEAN STRUC- INVESTIGATION OF AN AIRBORNE RESIS. bulk, however, relates to the cooperation of architect and
TUES.U LT N OU IVESU Y CO NUCTE A TB VE RSLOW behavioral scientist while conducting research. Examples
TURES. TIVITY SURVEY CONDUCTED AT VERY LOW from collaborative research at Alaskan military installations
Misk, L.D.. Aug. 1977,42p., ADA-044 258, Bibliog- FREQUENCY. are cited which demonstrate the roles and contributions
raphy p.17-19. Arcone, S A., Aug 1977, 48p., ADA-044 684, Bibliog- of the two disciplines.
32-1155 raphy p.44-45.
ICE ACCRETION, ICE FORMATION, SHIP IC- 32-1158 CR 77-24
ING, ICE PREVENTION, ICE REMOVAL, SEA AERIAL SURVEYS, REMOTE SENSING, AIR. EVALUATION OF EXISTING SYSTEMS FOR
SPRAY, AIR TEMPERATURE, WATER TEM- BORNE RADAR, ELECTRICAL RESISTIVITY, LAND TREATMENT OF WASTEWATER AT
PERATURE, WIND FACTORS, FREEZING GEOLOGIC STRUCTURES, VERY LOW FRE- MANTECA, CALIFORNIA, AND QUINCY,
POINTS. QUENCY, GEOPHYSICAL SURVEYS, SUBSUR- WASHINGTON.
A literature search was made for information on the accretion FACE INVESTIGATIONS, UNITED STATES- Iskandar, I.K., et al, Sep. 1977, 34p, ADA-045 357,28
of ice on ocean structures and on methods for control. MAINE-ALLAGASH. refs.
The bulk of the reports were in Russian, with some additional An airborne survey of earth electrical resistivity, computed Murtmann, R.P., Leggett, D.C.
Japanese, British, Amencan, Canadian, and Icelandic sources, from the complex tilt of the electric field vector of a VLF 32-1161
Analysis of icing reports indicated that sea spray is the (17 8 kHz) radio surface wave, has been studied The WASTE DISPOSAL, GROUND WATER, SOIL
most important cause of ship icing, with lesser amount% survey was conducted at a 130-m mean flight altitude The CHEMISTRY, LAND DEVELOPMENT, WATER
due to freezing rain, snow, and fog. Icing is a potential bedrock of the survey area was slate containing an ineous TREATMENT, ENVIRONMENTAL IMPACT.
danger whenever air temperatures are below the freezing stock. Topography was found to disort the resistivity
point of water and the sea temperature is 6C or lower contours through its effect upon the vertical component Wastewater disposal sites at Manteca, California, and Quincy,
Theoretical work on the ice accretion process is discussed, of the electric field. At 300-m flight altitude most resitvity Washington, were evaluated for their current performance
and a method is suggested, based on Russian expenments, information was retained due to the detenoration of topograph- and for the long-term impact of wastewater application
for calculating the sea spray accumulation rate for cylindrical ic iflu.nce The phase of the tilt, whtch cannot be These sites have been operated as slow-infiltration, land-
and flat surfaces as a function of water source temperature, ditguished from the ampltude by an airborne antenna disposal systems for up to 20 years. Current performance
ir temperature, and wind speed Other factors that influ- system was determined from a ground survey of the surface was evaluated in terms of water quality, while soil chemical

ence icing seventy are ship size and configuration, angle impedancc and was found to be an important influence parameters were measured to determine the effects of pro-
between ship course and water heading, and ship speed on the airborne detection of high resistivity areas The longed wastewater application at the sites No significant
Icing in the north temperate latitudes generally occurs in entire 150-us survey was reevaluated with topographic effects effects on the performance were found to be due to differences
the rear of harometric depressions. Maps showing limits removed The resolution of the igneous geology improved in pretreatment A difference between the performances
of vanous degrees of icing seventy are included Atmosphcr- and several of these improvements were verified by the of the two sites was attributed mainly to management practice.,
ic icing measurements on tall land-based structures are present- ground measurements site history and climatic differences. While leaching of
ed, and potential maximum accumulations estimated. Con. nitrate was observed at both sites, the impact on groundwater
trol measures are discussed, though no completely effective CR 77-21 quality generally was found to be within the accepted limits
method is available Mechanical (impaction) methods are MID-WINTER INSTALLATION OF PROTECT- (less than 10 mg/I of N03-N) Leaching of phosphorus
the most common, but experiments have been conducted ED MEMBRANE ROOFS IN ALASKA. to a depth of 150 cm was found at both sites but was
on heated, icephobic, and deformable surface$, and wDth 3 s. higher at Manteca This was thought to be due to p.oblems
freezing point depressants No device for the une vocal Aamot, H.W.C., Aug. 1977, 

5
p., ADA-045 356, 2 re associated with crop mcnagement, land use, and mode and

measurement of ice accumulation is available, thoug some 32-1159 schedule of wastewater application. Total and extractableexperimental methods are suitable for controlled testing; it ROOFS, THERMAL INSULATION, COLD phosphorus increased in the surface soil layers with time

is recommended that a device be developed WEATHER CONSTRUCTION, COST ANALYSIS, However, soil nitrogen appeared to decrease, probably because
UNITED STATES-ALASKA. of mineralization. Soil organic matter and cation exchange

Cold weather limits the successful application of built-up cac nt ed . Some increase in exchangeable Na
roofing, but often a roof installation must be completed conditions A enough to produce alkaline or saline
late in the fall or in the winter The loose-laid protected
membrane roof with a synthetic sheet membrane can be pplication is thought tolhavebeen due torermoval of carbonatesmtalled in the middle of the witer with complete reisabiaty, leaching and by H + from nitrification If these disposal

CR 77-13 A synthetic membrane is traditionally more expensive than aree proposed Ev treatment sites, leachate quality should
ICE ARCHING AND THE DRIFT OF PACK ICE built-up roofing (rising crude oil prices, however, have reversed meet Environmental Protectios Agency guidelnes
THROUGH RESTRICTED CHANNELS. this condition), but it has two special features besides its for drinking waters

Sodhi, D.S., Aug. 1977, 1p., ADA-044 2 18, 23 refs. suitability for winter installation it can be placed on a
damp deck, if necessary, and, being loose-laid, it does not CR 77-25

32-1156 split because of deck movement This report documents DETECTION OF MOISTURE IN CONSTRUC-
PACK ICE, SEA ICE, DRIFT, CHANNELS (WA- information on the installation of two roofs in Anchorage, TION MATERIALS.
TERWAYS), ICE JAMS, MATHEMATICAL Alaska, during January and February 1972, including a discus- Morey, R.M., et al, Sep. 1977, 9p., ADA-045 353, 4
MODELS. nion of the necessary snow removal from the bare deck refs.
Models originally developed to describe the arching and and the use of portable shelters for preparing the lap joints Kovacs, A.
the movement of granular materials through hoppers or chutes between sheets during very cold weather. The winter
are applied to the arching and drift of pack ice in straits installation caused no special construction problems and the 32-1164
and gulfs having lengths of 50 to 500 km Verification advantages of the synthetic membrane make it an attractive CONCRETE CURING, CONSTRUCTION
of the usefulness of the models is attempted by making alternativetobuilt-uproofing Thecostofloose-laidprotect- MATERIALS, MOISTURE, ROOFS, AIRBORNE
comparisons with ice deformation patterns as observed via ed membrane roofs in Alaska was. in 1972. nearly S300 RADAR, REMOTE SENSING, DETECTION,
satellite imagery in the Benng Strait region and in Amundsen per square ($281sq in), including insulation Prices are CONCRETE DURABILITY, RADAR ECHOES.
Gulf. The results are encouraging in that there is good rising as labor costs rise and as more insulation is specified. Results of a study to determine the feasibility of using
correspondence between observed arching and lead patterns CR 77-22 an impulse radar to detect moisture variations in the built-
and those predicted by theory In addition, values deter- BASEPLATE DESIGN AND PERFORMANCE- up roof at CRREL and to monitor the curing of concrete
mined via the model for the angle of internal friction (approx are presented The results indicate that impulse radar
30 deg to 35 deg) and the cohesive strength per unit thickness MORTAR STABILITY REPORT. can be used to detect wide variations in roof moisture associated
(approx 2.000N/m) are similar to values obtained by other Aitken, G W., Aug 1977, 28p, ADB-021 703L, 4 refs with built-up roof surface deterioration and that this technique
approaches It is estimated that if the wind velocity parallel Distribution limited to U.S. Gov't agencies only. has the potential of providing a nondestructive test method
to the Bering Strait exceeds approx 6 m/s, there will be 32-1237 for measuring the strength of concrete during curing
ice flow through the strait MILITARY EQUIPMENT, SOIL STRENGTH,

STATIC STABILITY, FOUNDATIONS. CR 77-26
The results of field test programs conducted to evaluate INTERMITTENT ICE FORCES ACTING ON IN-
the performance of several prototype baeplates on sand CLINED WEDGES.
and clay soils arc presented One test series was accom- Tryde, P., Oct. 1977, 26p., ADA-046 590, 15 refs.
phshed to develop a possible alternative baseplate for the 32-1165
60-mm Lightweight Company Mortar System (LWCMS). ICE LOADS, LOADS (FORCES), ICE PRESSURE,

CR 77-19 Three prototype baseplates were used in this series which WEDGES, ANALYSIS (MATHEMATICS),THEO-
MECHANICS OF CUTTING AND BORING. resulted in design recommendations for a very lightweight, REDES
PART 6: DYNAMICS AND ENERGETICS OF three-spade bseplate for use with the LWCMS Another RIES.

TRANSVERSE ROTATION MACHINES. part of the program consisted of design and testing of a A theory for ice forces acting on inclined wedges has been
Mellor, M., Aug 1977, 36p, ADA-045 127, 3 refs prototype baseptlte for use with an improved 81-mm mortar developed, thus making it possible to predict the magnitude

system. Design goals, which were verified is the test of the intermittent ice forces from knowledge of the physical
32-1157 program, were to provide a displacement reduction of up parameters of the system. The theory has been verified
ROCK DRILLING, EXCAVATION, ICE CUT- to 50% and substantial reductions in tilt relative to the by model tests with artificial and natural ice
TING, DRILLS, PERMAFROST, DESIGN. present M3 baseplate Results obtained using a baseplate
The report deals with forces and power levels in cutting test fixture having spades of variable depth and configuration C 77.27
machines having a disc or drum that rotates about an anis indicated that spade depth was very important on sand OBSERVATIONS OF THE ULTRAVIOLET

perpendicular to the direction of advance The forces but of minor influence on clay The influence of spade SPECTRAL REFLECTANCE OF SNOW.
on individual cutting tools are related to position on the depth on displacement and tilt in both three- and four- O'Brtcn. H.W., Oct. 1077. 19p, ADA-046 349, I1
rotor and to characteristics such as tool layout, rotor speed. spade configurations is coveted in detail Some data on refs.
rotor size. machine advance speed, and rotor torque Inte- the influence of socket height and perforation pattern on 166
gration leads to expressions for force components acting performance are also included 32-1
on the rotor axis, taking into account tool characteristics. CR 77-23 SNOW OPTICS. REFLECTIVITY, SPECTROPHO-
cutting depth of the rotor, and rotor torque These provide TOMETERS, ULTRAVIOLET RADIATION
estimates of tractive thrust and thrust normal to the primary COLLABORATION OF ARCHITECT AND The spectral reflectance if natural son, in the range of
free surface For self-propelled machines, this leads to BEHAVIORAL SCIENTIST IN RESEARCH. 0 20- to about 040-micron wavelengths was studied in the
considerations of traction, normal reaction, weight nd balanc, Lcdbetter. C 8, Aug. 1977, 8p., ADA-045 418, 33 laboratory using both continuous %pctral sc.anning sd fixed
and power/weight ratios Specific energy consumption refs. bandpass measurements White barium sulfate pre.sed pow.
is analyzed and related to machine characteristics and strcngth 32-1160 der was used as a standard for comparion The reflectance
of the material being cut. Power per unit working area COLD WEATHER CONSTRUCTION BUILD- of fresh snow wa. found to be ver) high (usually nearly
is discussed, and data for existing machines are summarized 100,) and only weakly wavelength dependent from 0 24
Power requirements fur election of cutting% are analyned, INGS, ENVIRONMENTS, PROFESSIONAL PER- micron to the sisible range In the 0 20- to 0 24-micron
and the hydrodynamic resistance on underwater cuttings SONNEL, RESEARCH PROJECTS. HOUSES portion of the spectrum, the reflectance was found to be
is treated A number of worked examples arc giscn to -This report discusses the rclationship between an architc.t quite erratc Possiblc reau,,ns for the irregularities in
illustrate the principles dis.ussed in the report and a behaviral scicntist Some of the discussion applies reflectance measurements are discussed
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CR 77-28 CR 78.01 CR 78-05
FREEZE-THAW TESTS OF LIQUID DEICING AXIAL DOUBLE POINT-LOAD TESTS ON VISCOELASTIC DEFLECTION OF AN INFI-
CHEMICALS ON SELECTED PAVEMENT SNOW AND ICE. NITE FLOATING ICE PLATE SUBJECTED TO A
MATERIALS. Kovacs, A., Mar 1978, 11 p., ADA-053 321, 11 refs. CIRCULAR LOAD.
Minsk, L.D., Nov. 1977, 16p., ADA-051 771, 7 refs. 32-3535 Takagi. S., Apr. 1978, 32p., ADA-054 896, 19 refs.
32-2726 ICE MECHANICS, SNOW MECHANICS, COM- 32-4367
FREEZE THAW TESTS, CHEMICAL ICE PRE- PRESSIVE STRENGTH, INDEXES (RATIOS), FLOATING ICE, PLATES, VISCOELASTICITY,
VENTION, CONCRETE DURABILITY, BITUMI- STRAIN TESTS, ANTARCTICA-MCMURDO LOADS (FORCES), ANALYSIS (MATHEM.T-
NOUS CONCRETES. SOUND. ICS).
Tests were conducted to aes the extent of surface legrada- The results of axial double point-load tests on disk samples The vscoclastic deflection of an infinite floating ice plate
tion resulting from the application of non-chloride deicing of snow and ice obtained from the area of McMurdo Sound, subjected to a circular load is solved. assuming the Maxwell-
chemicals on three types of airfield pavements The chemi- Antarctica, are presented. They show the effects of tempera- Voigt type four-element model An effective method is
cala tested were proprietary mixtures of urea, formamide, ture. sample length, load point diameter and specific gravity developed for numerical integration of the olutio 1 integrals,
and ethylene glycol, sodium chloride, distilled water, and on failure load. It was determined that 13 samples should of which each integrand contains a product of Bessel funct ins
dry specimens were used as controls and for comparison be tested to obtain a representative mean strength index extending to infinity The theoretical curve is fitted to
Pavements included new and old specimens of open-graded The results show that the axis double point-load test has the field data, but the material constants thus found varied
astihaltic concrete and old specimens of dense-graded asphattic good possibilities as a rapid field test fer determining the with time and location.
concrete. Portland cement concrete specimens used were unconfined compressive strength of snow and ice but that
new and old, with and without air-entrainment. New further evaluation of the variables affecting test results must CR 78.06
and old tar rubbe, concrete spec:mens were also tested be made. (Auth SEGREGATION FREEZING AS THE CAUSE OF
Samples were subjected to up to 60 freeze-thaw cycles with SULMON FORCE FOR ICE LENS FORMA-
deicing chemicals flooding their upper surface Each speci. TION.
men was rated on a scale of 0-5 after every five freeze- Takagi, S., Apr. 1978, 13p., ADA-055 780, 38 refs.
thaw cycles. All PCC specimens showed some surface
degradation, whereas the dense- and open-graded asphaltic CR 78-02 For another version see 32-3470.
concretes were largely unaffected. SOME ELEMENTS OF ICEBERj TECHNOLO. 32-4368

GY. ICE LENSES, ICE FORMATION, SOIL FREEZ-

CR 717-29 Weeks, W.F.,et al, Mar 1978,31p.,ADA-053431,52 ING, GROUND ICE, FROST HEAVE, SOIL ME-
INTERNAL STRUCTURE OF FA.ST ICE NEAR refs CHANICS, MATHEMATICAL MODELS, FROZ-
NARWAHL ISLAND, BEAUFORT SEA, ALAS- Mellor, M. EN GROUND THERMODYNAMICS.
KA. 32-3536 CR 78.07
Gow, AJ., et al, Oct. 1977, 8p., ADA-047 785, 13 refs. ICEBERG TOWING, ICE (WATER STORAGE), IN-PLANE DEFORMATION OF NON.COAXIAL
Weeks, W.F. ENGINEERING. PLASTIC SOIL.
32-2727 Many of the technical questions relating to iceberg transport Takagi, S., Apr. 1978, 2lp., ADA-054 217, 28 refs.
FAST ICE, ICE STRUCTURE. are given brief, but quantitative, consideration. These in. 32-3962
Results of measurements of salinity, grain sie. substructuelude iceberg genesis and properties, the mechanical stability THE

d o c f of l the e undefrmed ure 2 of icebergs at sea, towing forces and tug characteristics, THEORIES, SOIL CREEP, PLASTIC DEFORMA-
dimensions and crystal fabrics of the undeformed 2,15-m- drag coefficients, ablation rates, and handling and processing TION, BOUNDARY VALUE PROBLEMS
thick annual sea ice sheet near Narwhal island, Alaska.teibrgabohhepc p
are presented. A notable observation was the formlantto the iceberg at beth the pick-psite and at the final destination. The theory of non-coaxial in-plane plastic deformation of

f dominant c-axis horizontal structure in all ice belowon In particular, the paper attempts to make technical information soils that obey the Coulomb yield cntei on is presented

14 cm, including transformation to a pronounced east-west on glaciological and ice engieerng aspects of the problem The ronstutie equations are derived by use of the geometry

alignment of he c-axe bis more readily available to the interested planner or engineer of the Mohr circle and the theory of characteristic lines
nfit r by a depth of 66 cm veis Specific conclusions include, 1) No unprotected iceberg, to It is found that, for solving a boundary value problem,

study conmit erler reports of the occurrence of very ter how long or wide, would be likely to survive the the non-coaxial angle must be given such values that enable
strong horieontal c-axis alignments in arctic fast ice ablation caused by a long trip to low latitudes 2) Icebergs as to accommodate the presupposed type of flow in the

that have a horizontal dimension exceeding 2 km may well given domain satisfying the given boundary conditions The
CR 77-30 be prone to breakup by long wavelength swells 3) To non-coaxial angle is contained in the constitutive equations
COMPUTER MODEL OF MUNICIPAL SNOW avoid the dangers associated with an iceberg capsizing, the as a parameter Therefore. the plastic material obeying
REMOVAL width of a 200-m-thick iceberg should always be more than the Coulomb yield criterion is a singular material whose

Tucker, W.B., Nov 1977,7p., ADA-047 360, 10 refs. 300 us 4) For towing efficiency the length/width ratio constitutive equations are not constant with material but
32-1630 of a towed iceberg should be appreciably greater than unity are variable with flow conditions

5) For a pilot project, the selected iceberg would have
SNOW REMOVAL, URBAN PLANNING, COM- to be quite small, if for no other reason than the practical CR 78-0
PUTERIZED SIMULATION, availability of tug power (Auth.) INTERACTION OF A SURFACE WAVE WITH A
A general computer model to simulate municipal snow removal DIELECTRIC SLAB DISCONTINUITY.
has been developed Programs which aid in the routing Arcone, S.A., et al, Apr. 1978, 10p., ADA-055 956, 15
of snowplows are a part of this package Once vehicle refs.
routes are created, the simulation program can be used to Delaney, AJ
atness situations varying both equipment and meteorological CR 78-03
parameters Time for each plow to complete its route BEARING CAPACITY OF RIVER ICE FOR 324369
iscalculated. Considerationsare made for the aboc variable VEHICLES. ICE ELECTRICAL PROPERTIES. DIELECTRIC
parametersplusplowingwindrow. routestartingdepth, oserlap- Nevel, D E., Apr. 1978. 22p., ADA-055 244, 7 refs. PROPERTIES, WAVE PROPAGATION, ELEC-
pin; trlck routes and intersection delay time The effects 33-2527 TRIC FIELDS, MICROWAVES, AIRCRAFT IC-
of storm length, snowfall rate and starting depth on total RIVER ICE, ICE STRENGTH, VEHICLES, ING, HELICOPTERS, ICE REMOVAL.
plowing time are examined in a test case FLOATING ICE The interaction of a 5 I-GHz transsersc electric surface wave

CR 77-31 The mathematical theory for the bearing capacity of river with a dielectric slab is experimentally investigated The
ice for vehicles is presented The floating ice sheet is wave is initially supported by a dielectric substrate resting

ROOF MOISTURE SJRVEY: TEN STATE OF assumed to have simple supports at the shore line. Solutions upon a metallc ground-plane A slab. made of the same
NEW HAMPSHIRE BC!TDINGS. are presented for loads uniformly distributed over circular dielectric material as the substrat avd arable i, height.
Tobiasson, W., et al, Dec 1977, 29p., ADA-048 986, and rectangular areas, Numerical evalutions are made istn la c uon the wurde The rts f r a
S ref. for a number of ehicles and the results presented in graphical ma slab silting on the substrate showed ihat the disconiinuity
Korhonen, C., Dudley, T. form was a very inefficient launcher of reflected surfatce aves

Investigations of these reflections with a trough waveguide
32-2695 showed that. for ssh.es or slab height comparable An the
ROOFS, WATER CONTENT, INFRARED PHO- exponential decay height of the surfacc wave, the eflcctiun%
TOGRAPHY. remain very small Hovoecr. as the slab height is incrasce

Ten roofs in Concord. New Hampsh-e. were surveyed for CR 78-04 beyond the decay height, the reflected amplitude approaches

wet inslatlion using a hand-held infrared camera Suspected COMPARISON BETWEEN DERIVED INTER- the theoretical value for a plane wav reflected from the
wet areas were marked on the roof with spray pai and NAL DIELECTRIC PROPERTIES AND RADIO- interface between air and the same dilcctiric. Thy results

arc applicable to surface ae ithivds of m(i.riissave dcing
roof samples were obtained to verify wet and dry conditiouns ECHO SOUNDING RECORDS OF THE ICE of wings and helicopter rotors
Recommendations for maintenance and repair were made SHEET AT CAPE FOLGER, ANTARCTICA.
based on infrared findings. water contents. and visual cxamina- Kehher.T..,et al. Apr 1978. 12p.. ADA-055 245.17 CR 78-09
lions An incremental economic study is presented to refs FLEXURAL STRENGTH OF ICE ON TEMPER-
serve as a guide in determining the most cost-effective up. ATE LAKES-COMPARATIVE TESTS OF
proach 324366 LARGE CANTILEVER AND SIMPLY SUPPORT-

CR 77.32 ICE SHEETS, ICE ELECTRICAL PROPERTIES, ED BEAMS.

HEAT TRANSFER OVER A VERTICAL MELT- ICE PHYSICS, RADIO ECHO SOUNDINGS, DIE- Gow, A J. ct al. Apr 1978. 14p. ADA-054 218. 9

ING PLATE. LECTRIC PROPERTIES, ICE COVER THICK. rcfs

Yen, Y.-C., ct al, Dcc. 1977. 12 p.- ADA-049 437. I NESS. ICE DENSITY. ANTARCTICA--FOLGER. Ucda, H.T. Ricard, J A
refs. CAPE 32-3963
Hart, M.M. Measured physical prtoperrie of core ti bedrock taken at LAKE ICE. FLEXURAI. STRENGTH. STRESS

32-2696 Cape Folger. East Antarctica. are used to compute a profile CONCENTRATION. SUPPORTS
ir dielectric propcrties anit from this, a dpth-reflectiin coeffi. L.arg., simply %upportcd bcans iof enipcritc likc icc were

HEAT TRANSFER. CONVECTION, ICE MELT- cient profile for coniparioson with the ibscrcd radio-echo found, generally. ti yield significant, highcr ilcsral strengths
ING, WATER FLOW. EXPERIMENTAL DATA reflections rhe measurements available on phsnmcl proper- than the s,me beams tcted is the tantiltevr ti[c t)At,
An %pcrimcntal study of fur cd convective heat transfer tics are densit) variation%. bubble sizc and shape changes. suppior the tew that a siganfi.ant stre-s tncltr.itun ilia)
over a vertical melting plate has been conduted This and cry.tal fabric vartois The tloe torrespondencc esist at the fixed torners of the cantilcver herns ltaximi
study covers water vclocities ranging from I 7 to 9 ini s between ihc depth% of the bubble shape changes iwicohn effccts are espcrii.ced with icar s if vild. briltic is c %uhtan-
and bulk water temperatures from I II to 7 50C 1he are dcinitel) dcformational features). and the dcpths oif tially free of structural ispcrfectinis. fir this kinl of ctr
experimental results arc corrlatcd in term of uilt. Prandtl the ucnsit vuriations. and betwcn both of these anti the the s'origith tiffercntce factor hicic .iiriuttr [ iat. he i flcc
and Reynolds numbers with a moderate ,orrelaiions coeicietcn radii cho 13)es indicites that deformational events in the of stress contcnitrai ir. ma) € ccvl 2 0. ihittu inly[

of 0843. The results are expected to be ucful in predlcting ice -tet s history are represented by thL varlathnIN in the supported beams test a fact,ir of -2 r i,-ic %vi- ,xcr thAuii
the heat transfer charactcri tics of a imth larger pro )pc ph%,.ial property and asirciated idii-cho records (AI-h the stnic beat-, tctild In tirC .intilhcr i,,dlt n iiC
ice-water beat sink, tro"d A that has undergone extensise threrii i ilogridirioi thL tiress
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concentration effect may he eliminated entirely Simply within the horizontal plane. In general, the c.axes of surveys and arc valid as first approximations for planning
supported beams generally yield higher strengths when the the crystals were aligned roughly E-W parallel to the coast subsequent, more detailed surveys
topsurfacesareplacedintenson Thisbehaviorisatributed In the vicinity of islands the alinment roughly paralleled
to differences in ice type; the ine-grained, crack-free top the outlines of the islands, and in narrow passes between
layer of snow-ice, which constituted up to 50% of the ice islands the alignment paralleled the channel Our observa- CR 78-18
cover in the current series of tests, usually reacted more tions, as well as similar observations made in the Kara
strongly in tension than the coarse-grained crack-prone bottom Sea by Cherepanov, can be explained if it is assumed that ESTUARINE PROCESSES AND INTERTIDAL
lake ice. the c-axes of the crystals are aligned parallel to the "long. HABITATS IN GRAYS HARBOR, WASHING-

term" current direction at the sea ice/sea water interface. TON: A DEMONSTRATION OF REMOTE SENS-
CR 78-10 The alignments are believed to be the result of geometric ING TECHNIQUES.
COMPRESSION OF WET SNOW. selectio among the growing crystals, with the most favored Gatto, L.W., July 1978, 79p, ADA-061 823, 49 refs
Colbeck, S.C.,et at, Apr. 1978, 17p.,ADA-055 246, 34 orientation being that in which the current flows normal 33-1523
refs. to the plates of ice that make up the dendritic ice/water
Shaw, K.A., Lemieux, G. interface characteristic of sea ice. EMT E S I ,EIAL SUVESSACEN

32-4370REMOTE SENSING, AERIAL SURVEYS, SPACE-
32-4370 CR 78-14 BORNE PHOTOGRAPHY, TIDAL CURRENTS,
WET SNOW, SNOW COMPRESSION, SNOW BUCKLING PRESSURE OF AN ELASTIC SEDIMENTATION, MAPPING.
WATER CONTENT, VISCOSITY, SALINITY, PLATE FLOATING ON WATER AND STRESSED The primary objective of this project was to demonstrate
SNOW MELTING, STRESSES, IONS. UNIFORMLY ALONG THE PERIPHERY OF AN the utility of remote sensing techniques as an operational
The compressibility of wrt snow is described in terms of INTERNAL HOLE. tool in the acquisition of data required by the U S Army
pressure melting and nonlinear viscous deformation at grain Takagi, S., June 1978, 49p., ADA-056 585, 10 refs. Corps of Engicers, Seattle District, in the Grays Harbor
contacts The results of expenments with different salinities dredging effects project, and related projects. Aerial imagery
and liquid water contents are compared with computed densi. 32-4408
ties. The decreasing compressibility of wet snow with FLOATING ICE, ICE STRENGTH, B as used to map surface circulation and suspended sediment

BOUNDARY patterns near the hopper dredge pump site at the harbor
increasing salinity and decreasing liquid content is quantified VALUE PROBLEMS, ANALYSIS (MATHEMAT- entrance and near pulpmil outfalls in Aberdeen. and to
and explained. Simultaneous particle growth and the doubly ICS). nap the areal distribution and extent of intertidal habitats
charged layer at phase boundaries are included in the model The analytical solution and the numerical study of the eigens.al- The surface circulation maps, prepared from the aerial photo-
The results bnow that the density of wet snow increases u problem for determining the buckling pressure of an graphs and thermal imagery, compared favorably with the
approximately as a power of time but is highly dependent infinite elastic plate floating on water and stressed uniformly large-scale circulation patterns observed in the Grays Harbor
on the stress, initial particle size, liquid water content, and along the periphery of an internal hole is presented, The hydraulic model at the U S Army Engineer Waterways Expert-
ionic impurity content of the scow boundary conditions considered arc the clamped-, simple- meat Station. Of the imagery provided by NASA. the

CR 78-11 , and free.edge conditions Small buckling pressure occurs thermal imagery was more useful than the color or color
MECHANICS OF CUTrING AND BORING. only for the free-edge condition The shape of the deflection infrared (CIR) photographs for mapping circulation, while

PART 8: DYNAMICS AND ENERGETICS OF for the free-edge condition suggests that buckling is an impor- the CIR photographs were more useful than the themal
tant mechanism of failure imagery or the color photographs for mapping intertidal

CONTINUOUS BELT MACHINES. habitats Current velocities estimated from dye dispersion
Mellor, M., Apr. 1978, 24p., ADA.055 247. CR 78-15 patterns and drifting dye drogues were comparable at some
32-4371 ON THE DETERMINATION OF HORIZONTAL location- to velocities measured by in situ current meters
ROCK EXCAVATION, BOREHOLE INSTRU- FORCES A FLOATING ICE PLATE EXERTS ON and in the hydraulic model Based on a cursory evaluation
MENTS, ROCK DRILLING, EXCAVATION, ICE A STRUCTURE. of LANDSAT-l imagery acquired in January. rebruary, and

October 1973, it had limited utility in providing data on
CUTTING, MACHINERY, PERMAFROST, DE- Kerr, A.D., Aug. 1978, 9p., ADA-060 444, 26 refs. surface circulation patterns sn Grays Harbor
SIGN. For this report from a different source see 32-4451.
The report deals with forces and power requirements for 33-1521
cutting machines of the belt type, as exemplified by large FLOATING ICE, ICE PRESSURE, LOADS CR 78-19
chain saws and ladder irenchers The forces of single (FORCES), OFFSHORE STRUCTURES, ICE PRIMARY PRODUCTIVITY IN SEA ICE OF
cutting tools are considered, and related to the overall forces STRENGTH THE WEDDELL REGION.
on a cutter bar Forces are related to poser, and sources Thi re
of loss are identified Tractive thrust and normal reaction This report first discusses the general approach for calculating Ackley, S.F., ct al. July 1978, 17p, ADA-059 344, 24
are analyzed and used to assess the traction, weight and horizontal forces an ice cover exerts on a structure Ice
balance factors for self-propelled machines Specific energy fote in-plan consists of two parts (I) the analysis refs.
consumption and performance index are treated, and concepts of the in-plane forces, assuming that the ice cover remains Taguchi, S., Buck, K R.

of power density and apparent belt pressure are introduced intact, and (2) the use of a failure criterion, since an ice 33-1524
Requirements for acceleration of cuttings are assessed and force cannot be larger than the force capable of breaking SEA ICE, ICE CORES, BIOMASS, WEDDELL
the rep.irt concludes with a set of worked examples up the ice cover For an estimate of the largest ice SEA

force, an elastic plate analysis and a failure criterion are Physical and biological measurements were made of sea
CR 78-12 often sufficient A review of the literature revealed that, ice cores taken from 68S to 78S in the Weddell Sea. Fluori.s-
REPETITIVE LOADING TESTS ON MEM- in the majority of the analyses, it is assumed that the failure cence measurements indicated an algal community that was
BRANE-ENVELOPED ROAD SECTIONS DUR- load is directly related to a "crushing strength" of the ice strongly associated with salinity maxima within the ice.
ING FREEZE-THAW CYCLES. cover However. observations in the field and tests m Maximum concentration of chlorophyll a ranged from 0 306

the laboratory show that in some instances the ice cove' to 4 54 mg/stere Comparisons with the water columnSmith, N, et al, May 1978, 16p., ADA-056 744, 15 fails by buckling This report reviews the ace force analyses standing crop indicated that the standing crop within the
refs. based on the buckling failure mechanism and points out ice represents a minor but significant percentage of the
Eaton, R A., Stubstad, J.M. their shortcomings The report then presents a new method total standing crop for the region The ice algal community
32-4407 of analysis which is based on the buckling mechanism is apparently distinct from others that have been described
LOADS (FORCES), ROADS, FREEZE THAW CY- CR 78-16 for land-fast ice in McMurdo Sound. sea ice in the Arctic
CLES, LOW TEMPERATURE TESTS, SUB- HYDRAULIC MODEL INVESTIGATION OF and pack ice off East Antarctica The highest concentrations
GRADEof iological material are found in the bottom or top ofSOIL WATER MIGRATION, the sample in those regions, whereas the Weddell Sea samplesSOad ATE I TIN mWuebben, J.L. June 1978, 29p., ADA-059 175 arc concentrated at intermediate depths (.65 m to 2 15 m)
Road test sections of membrane-cnelopcd silt and clay 5 1ds 33-1767 within the ice A qualitative rodel indicating the relation-overlain with asphalt cement concrete %ere subjected to
repetitive dynamic plate-bearing loadings to determine their HYDRAULIC STRUCTURES, SNOWDRIFTS, ship between thermally-induced brine migratiin and subse-
strength sariations during freeze-thaw cycles The recovcra- MODELS, BOUNDARY VALUE PROBLEMS, qucnt algae growth is presented This mod.[ indicates
ble surface deformations in the load deflection bowl were SNOW FENCES. the distribution of algae within the ice is dependent onthe unique thermal and physical setting for Vueddell Sea
continuously'.neasured during theloadingcyclesand analyzed, A moo'eh nvcst'gaton of drifting sniw conditiinswasconduct- pack ice where brine drainage processes are initiated by
using the Chevron layered elastic computer program to obtain ed in a hydraulic flume using a sand-water analog Model spring and summer warming, but arc not carried through
the in situ resilient deformation modulus or the saruus results were evaluated to define modeling parameters that as completely as in other reglo is (Auth)
section layers at different stages of the frecze-thaw cycles wsould allow quantitatisc correlation betwcen measured prnto-
The resilient stiffness of the pavement system (the total type drift cinditions and the model Models of the fence
load per unit of resilient load plate deflection) was also were constructed for three heights and two gcomctic scales
calculated for the various freeze-thaw conditions The Geometric scaling was based on terrain roughness and bound- CR 78-20
modulus values cfthe asphalt cement comretc varied inverscly ar, layer thickness considerations, whilc sclocity scaling was MEASUREMENT AND IDENTIFICATION OF
with its temperature by an order of magnitude 190,000 psi based (n particle fall velocity and threshold of motion charac- AEROSOLS COLLECTED NEAR BARROW,
to 1.300,000 psi) The reilient stiffness of the pa%cment teristics Simulation of the atmospheric boundary layer ALASKA.
system varied in the same manncer by nearly a factor of was found to be of primary importance Velocity scaling Kumai. M , July 1978, 6p, ADA-058 606, 9 rcfs
eight (228 4 kips/in to 17402 kips/in) Despite the analysis suggested the use of a 'sigimficant wind concept.
wide strength variations of the sections during frece-thaw based on a combination of vclocity magnitude and frequency 33-1525
cycles, membrane.enveloped "ne-grained soils can be utlized Similarity of precipitation rate was not cssential, and could AEROSOLS. PARTICLE SIZE DISTRIBL iON,
instead or granular materials as base and subbase layers be altered wilurh limits to adlust the time scale ELECTRON MICROSCOPY.
inflexible pavements in cold regions where moisture igration Mcsurcments of the eoincentratior's of Aitken nucli in
is a major concern Moisture migration did not occur CR 78-17 maritime air were made near Barrow, Alaska. in June 1975.
at saturation levels up to 75',. thus there was ni strength SHORELINE CHANGES ALONG THE OUTER with a modified Nolan-'oilack small-particle detector The
loss during thawing SHORE OF CAPE COD FROM LONG POINT TO conccnitratin, varied from 50 1t 300 particlcs/cu cm. depend-
CR 78.13 MONOMOY POINT. isg upon metonroogical conditions The mean Aitken
PREFERRED CRYSTAL ORIENTATIONS IN Gatti, L.W , July 1978. 4

9
p. ADA-060 297. 52 rcfs nuicli count was I0 particles u c.m For diameters greater

THE FASTICEALONGTHEMARGINSOFTHE 33-1522 than 002 iricron, "transmson clcctrin nicrograph of
acrosu31 in maritimc air near Barrow were taken The

ARCTIC OCEAN. SHORELINE MODIFICATION. AERIAL SUR- mi7c range was measured to be 001 to 2 5 mil.ron in diameter.
Weeks. W F, ct al. June 1978, 24p.. ADA-059 024.77 VEYS. PHOTOINTERPRETATION with the rost frequently ihservcd iliatiter being 004 micrrns
refs. This insestigation utilihet hstior.al and recent aerial photo- 1he volumc of the maritire air ant ic collection efficiency
Gow, A.J. graphs and satellite imagery %i 1) estitatitg changes in of aerosol particles on filmed grids for clectn mtcroscopy

33-1520 prsitns iof the high-ater tine ani sea clIf break and were mcasiued Ihe acrsol conccnatini were fiounl
basc in rates of acretion and oi ension. and in oliines it, be 76 to 101 particles tu im. the mean concenratitin

SEA ICE. FAST ICE, ICE CRYSTAL STRUCTURE. oftransported seilntritand 2) providing a preliminary calua. was calculated to he 87 particO,.u cm the aerosol
OCEAN CURRENTS ton (f the dutrection of hittiral transport along the oucr partiles in the maritime air were ileinified by clectron
Field observations of the growth fabrics of the fast and ( ape CiOd con0si ilhis in etigalloi has illusirated a phot. inut. copy aul slecteid area cctrron dffralion analyss
near-fast ice aling the coasts of the Iteaufiort ant ( hiikchi interpretation etchiniltuc that is Useful in perfirming a recgn- Aboiut 20 ii 'he aerosol partlles were utcntified. and
Seas show that at depth% of more than 60 cil bhiu the naissantc of ciastal changc Ifbc data obtaineil frotn this 00 (if the parti lc ere loo snill for clettrn diffraction
upper ice surface. the sea ice (r)sta' shoii sirnking alignments incithil can be uscd it, supplcunent those ai iqired by grud anal)sis
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CR 78-21 CR 78-25 vegetation, soils, permafrost, and surficial materials to that
ANALYSIS OF THE MIDWINTER TEMPERA- RIVER CHANNEL CHARACTERISTICS AT SE- disturbance Man-made disturbances include bladed and

unbladed vehicular trails, a winter runway, excavations. pilings,
TURE REGIME AND SNOW OCCURRENCE IN LECTED ICE JAM SITES IN VERMONT. remains of camp structures, steel drums and other solid
GERMANY. Gatto, L.W., Oct. 1978, 52p., ADA.061 778, 30 refs. waste, and hydrocarbon spills The most intense and lasting
Bilello, M.A., et al, Sep. 1978, 56p., ADA-066 934. 33-1527 distuibance to the vegetation, soils, and permafrost resulted
Appel, G.C. ICE JAMS, CHANNELS (WATERWAYS), from bulldozing of surface materials, diesel luel spills, and

33-4415 REMOTE SENSING, PHOTOINTERPRETA- trails developed by multiple passes of vehicles Thermokarst

AIR TEMPERATURE, SNOWFALL, METEORO- TION, TOPOGRAPHIC FEATURES, RIVER ICE. subsidence and thermal erosion, caused by increased thawLGC of permafrost due to disturbance, resulted in the development
LOGICAL DATA, WEATHER FORECASTING, Th- objectives of this investigation were to describe channel of a hummocky topography and water-filled depressions at
STATISTICAL ANALYSIS. characteristics and geographic settings of ice jam sites from the drill site Some ice wedges disturbed in 1949 are
This study investigates the possibility of providing estimates aerial photographic .nterpretation, to indicate which character- still melting Soil disturbance ranges from minor modifica-
of the time of occurrence and length of the freezing season istics may be important in causing ice jams, and to suggest tion to complete destruction of the soil morphology The
for any location in East and West Germany by using the additional uses of aerial photographs Uncontrolled effects of hydrocarbon spills are still detectable in the soils.
average January air temperature (AJAl) as an index The photomosaics of each site were assembled and major river Little of the original vegetation remains in the intensely

rsults indicate that reliable values of the mean freezing characteristics were delineated on the photomosaics Char- disturbed area, such as around the drill pad where a grass-
index can be obtained from the AJAT relationships which actensticsidescribed include man-made structures, falls, rapids, dominated community prevails After 28 years, the v-geta-
are developed for Germany This association is further changes in channel depths, channel islands, mid-channel shoals tion cover is closed over most mesic sites, shallow wet
verified using data from the northeastern part of the U S, or bars, river bed material, river sinuosity, meanders, floodplain sites are well vegetated, and xeric sites, areas of diesel
and the AJAT is then used to determine the average starting width, riparian vegetation, and types of development on fuel spills and areas of severe erosion remain mostly bare
and ending dates (and hence the probable length) of the the floodplam River channel widths were measured from Pioneering plant species on bare, disturbed areas are members
freezing season for stations in Germany The AJAT and the photographs along rivers where ground truth data were of mature vegetation assemblages from the undisturbed tundra
theaveragedatesofsnowfalloccurrence fornumerouslocat ins available for comparison Lengths of channel riffles and which have high reproductive and dispersal capacities. A
in the U.S. and Germany are also correlated. Interrelation- pools were measured along the rivers where variations in hypothetical model of natural revegetation and vegetation
ships between these parameters and the average number river depths were evident on the photographs. Aerial recovery is proposed. Vascular plants, bryophytes, and
of days with snow on the ground for stations up to 3000 photographs provide a regional perspective for evaluating lichens were collected from the Fish Creek site area for
m in elevation in Germany are examined channel characteristics at an ice jam site and for analyzing the first time Recommendations on cleanup and restoration

the geographic setting at each site during ice-free conditions of sites are presented.
Photographs taken after ice jams have formed are useful

CR 78-22 in monitoring ice jam formation, in analyzing ice characters- CR 79-01
UNDERSEA PIPELINES AND CABLES IN tics, and in documenting ice jam breakup and movement STUDY OF WATER DRAINAGE FROM CO-
POLAR WATERS. CR 78-26 LUMNS OF SNOW.
Mellor, M., Sep. 1978, 34p, ADA-086 161. 19 refs. ICEFOGSUPPRESSION USING REINFORCED Denoth, A, et al, Jan. 1979, 19p., ADA-066 935
34-3448 THIN CHEMICAL FILMS. Seidcnbusch, W., Blumthaler, M., Kirchlechner, P,
PIPELINES, TRANSMISSION LINES, HYDRAU- McFadden, T., et al, Nov. 1978, 23p., ADA-063 107, Ambach, W.
LIC STRUCTURES, DAMAGE, ENGINEERING, 20 refs. 34-1108
EXCAVATION, SEA ICE, SUBSEA PERMA- Collins, C M. SNOW, WATER FLOW, DRAINAGE
FROST, ICE SCORING, POLAR REGIONS. 33.2526 Experiments were conducted to study the flow of water
Special environmental factors that influence the design, laying ICE FOG, FOG DISPERSAL, CHEMICAL ICE through columns of homogeneous, r.;,acked snow The
and maintenance of undersea pipelines and cables in polar PREVENTION. gravity flow theory of water flow through snow was verified.
waters are described. Various approaches to the protection although possibly there ss some dependence of the relative
of submarine pipes and cables are considered, and prime Ice fog suppression experiments on the Fort Wainwright permeability on the state of metamorphism of the snow
emphasis is given to burial techniques for shallow water Power Plant cooling pond were conducted during the winters Also at very large values of saturation there may be some
A wide range of methods for trenching and burying are of 1974-76. Baseline information studies occupied a sizable Adioal flw in saturat the rs
discussed, and technical data arc given, portion of the available ice fog weather in 1974-75. Then addtional now i saturated chsrils

hexadecanol was added to the pond and dramatically improved CR 79.02
visibility by reducing fog generated from water vapor released EFFECT OF WATER CONTENT ON THE COM-

eR 78-23 by the pond at -14C Although this temperature was PRE BT OF WATER IO TE S.

INFLUENCE OF FREEZING AND THAWING not low enough to create ice fog, the cold vapor fog created PRESSIBILITY OF SNOW-WATER MIXTURES.

ON THE RESILIENT PROPERTIES OF A SILT was equally as devastating to vistbility in the vicinity of Abele, G., et al, Jan. 1979, 26p., ADA-066 936, 6 refs.

SOIL BENEATH AN ASPHALT CONCRETE the pond During the winter of 1975-76, suppression Haynes, F D.
tests were continued, using films of hexadecanol, mixes of 33-3650PAVEMENT. hexadecanol and octadecanol, and ethylene glycol monobutyl SNOW WATER CONTENT, SNOW COMPRES-

Johnson, T.C., eta, Sep , 859p, See also 32-3761 ether(EGME) Suppressioneffectivenessatcoldertempera- SION, SNOW DENSITY, SNOW DEFORMA-
Cole, D.M, Chamberlain, E.J. tures was studied and limits to the techniques were probed
33-3128 A reinforcing grid was constructed that prevented breakup TION.

BITUMINOUS CONCRETES, SUBGRADE SOILS, of the film by wind and water currents Lifetime tests The stress-density relationships of snow-water mixtures were

SOIL FREEZING, GROUND THAWING, ELAS- indicated the EGME degrades much more slowly than either investigated and are shown as functions of water content,
hexadccanol or the hexadecanol-octadecanol mix. The initpil snow density, initial snow-watcr mixture density and

TIC PROPERTIES. films were found to be very effective fog reducers at warmer rate of deformation. An increase in water content in
Stress-defotmation data for silt subgradc soil were obtained temperatures but still allowed 20% to 40% of normal evapora- snow at a particular density or a decrease in the rate of
from in-situ and laboratory tests, for use in mechanistic non to occur The vapor thus produced was sufficient deformation (or strain rate) decreases the stress, but apparently
models for design of pavements affected by frost action to create some ice fog at lower temperatures, but this ice not the specific energy required to reach a specific mixture
Plate-beanng tests were run on bituminous concrete pavements fog occurred less frequently and was more quickly dispersed density.
constructed directly on a silt subgrade. applying repeated than the th,-k fog that was present before appliation of CR 79-03
loads to the pavement surface while the silt was frozen, the films BA C T SU R
thawing, thawed, and fully recovered. Repeated-loadlabora- BLANK CORRECTIONS FOR ULTATRACE
tory tnaxial tests were performed on the silt in the same CR 78-27 ATOMIC ABSORPTION ANALYSIS.
conditions Analysis of deflection data from the in.sito EFFECT OF TEMPERATURE ON THE Cragin, J.H, ct al, Jan. 1979, 5p., ADA-066 979, 2
tests showed resilient moduli of the silt as low as 2000 STRENGTH OF SNOW-ICE. refs.
kPa for the critical thawing period, and 100,000 kPa or Haynes, F.D., Dec. 1978, 25p., ADA-067 583. r
higher when silt was fully recovered Analysis of the 33.4414Quarry, ST.
laboratory tests, which gave moduli comparable to the latter SNOW 33-3166
values. showed that resilient modulus during recovery from WATER CHEMISTRY, CHEMICAL ANALYSIS,
the thaw-weakened condition can be modeled as a function ATURE EFFECTS, TENSILE PROPERTIES. METALS, ATOMIC ABSORPTION.
of the changing moisture content COMPRESSIVE STRENGTH. Both flame and flameless atomic absorption(AA) measure-

Unanal compression and tcnsion tests were conducted on ments require a distilled water blank correction This

CR 78-24 polycrystalline sno.ice to determine the effect of temperature correction is due to the analyte contained in the distilled

PERFORMANCE OF THE ST. MARYS RIVER on its strength, Test temperatures ranged from -0 IC water used to prepare the standards and not, as commonly
to .54C. Two machine speeds, 0847 mm/s and 847 thought. to the reference "blank" used to zero the instrument

ICE BOOMS, 1976-77. mm/s were used for the constant displacement rate tests Flameless AA analyses of acidified heavy metal samples
Perham, R.E., Sep. 1978. 13p., ADA-061 431, 5 refs The compressive itrcngth at -54C was about one order of generally require additional corrections for the furnace deflcc-
33-1526 magnitude higher than at -0 IC The tensile strength at tion blank and for an acid blank To prevent adsorption

ICE BOOMS, ICE PRESSURE, ICE NAVIGA- -18C was about 201, highcr than at -0 IC The initial losses, the acid blank should be determined by extrapolation
TION, COLD WEATHER PERFORMANCE. tangent and 50", strength moduli are given for the compression of a series of acid dilutions in distilled water,

tests, while the secant modulus to failure is given for the
The ice booms on the St Marys River at Sault Ste. Manei. teniton tests The mode of fracture is discussed and CR 79-04
Michigan and Ontario. vcre operated a second winter, 1967- the test results are compared with data from ither nsestliga- COMPUTER MODELING OF ATMOSPHERIC
77. under colder conditions. with less watr now, toswer ions.

water levels. and 25% fewer ships in the river than during ICE ACCRETION.
the previous year The ice cover behind the booms remained CR 78-28 Acklcy, S.F, ct al, Mar. 1979. 36p., ADA-068 582.25
frozen to shore for longer pcriods, and the loads regtistered TUNDRA DISTURBANCES AND RECOVERY refs.
in the booms %ere retutively unaffected by ship passages FOLLOWING THE 1949 EXPLORATORY Tcmplcton, M K.
compared with the previous year's activity As in the DRILLING, FISH CREEK. NORTHERN ALAS- 33-3651
previous year. most structural load changes took place KA ICE ACCRETION. METEOROLOGICAL FAC-
in the west ice boom and were due to mirsements of the

ice cover immediately upstream of the boom he dover Lawson. D E., ct al. Dec. 1978. 81p. ADA-065-192, TORS. ICE PHYSICS. HEI.ICOPTERS
broke free from shore on three occasions the first and 67 rcfs, A computer inmoel is described to compute the amount
third occasions werc minor events, but on the seconri iccsion Brown, 3 , Everett, K R . Johnson, A W, Komhrkos6, of tce ac,retiin on an object under a %ariety (if initial
the cover cracked free, the timbers remained iroired to it V , Murray. DF., Webbcr. P.J. indiltmnv Numerical techniques arc best applied to these
and the boom structure became damaged by the subsequent 33-2739 ptoblciss ibcause of time dependent effects governing the
ice activity Three anchor line assemblics broke over HUMAN FACTORS, ENVIRONMENTAL IM- amont of ire coillected and the variety ,,f initial condittns
a period of about 4 hours, the two latter breaks occurred P that can lead to ice accumulaton The helicpter rotor
while a hlp was operating in the ice rhese events point PACT OIL SPILLS. DAMAGE. EXPLORATION pioblimin adds as additional complesstty since the velocity
out several factors ito be considcred in ice boim. such TUNDRA VEGETATION. REVEGETATION. along the rotor blade varies iocr a vis.lc range. strongly
as designing the booms to withstand the action of the solid A 194) drill sit in Ihe Naul Petrolesir Reserve Number affCting the aiounts of ic €cllected at different blade
ice cover as well as the fragmented ice covcr, keeping the 4. Alaska. the Itsh (reck rest ,cll I. vas esantncd in positi ns the phsi.% of ice a-cretirn is revieeid, and
structures and their assembly simple, and inspecting ompo- August 1977 to dceritine the distuibantc causcd by drilling the a...ountiug for the itimc-dependcnic i the .onputcr
nesls and assembties carefully activittes and to anal).e the response and reoery, of the imodel ise descibeid sote mdel tesults arc presented
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and indicate the dependence of te accretion on velocity, Seas. Th- tlihts were made in February, April, August, of the snow parameters of grain size and density, for densities
droplet sizes, cloud liquid water content, and temperature and Decembter 1976, and one aio, tona' profile was obtained between 0 17 and 04 g/cu cm The absorption and
for a cylindrical object of constant size north of Cross Island during Mac., 1978 It was found scattenng coefficients are linearly related to the density and

that although there is a systematic variation in mean ridge inversely related to the rverage grain size The emissivity
CR 79-05 height (h) with season (with the highest values ocumng is independent of gram size and exhibits only a weak depend-
GROUTING SILT AND SAND AT LOW TEM- in late winter), there is no systeniatic spatial variation in ence upon density
PERATURES-A LABORATORY INVESTIGA. h at a giveni tir,,e The number of ndges/km is also CR 79-12
TION. high during ,he late winter, with the highest values occurring POINT SOURCE BURBLER SYSTEMS TO SUP-
Johnson, R., Mar. 1979, 33p, ADA 068 741, 4 refs. in the Barter and Cross Island profiles In most profiles,

the ice 20 to 60 km from the coast is more highly deformed PRESS ICE.
33-3867 than the ice either nearer the coast or farther seaward Ashton, G.D., May :979, 12p, ADA-071 038, 8 refs.
LOW TEMPERATURE TESTS, GROUTING, The Wadhams model for the distribution of ridge heights 33-4224
CHEMICAL REACTIONS, COMPRESSIVE gives better agreement with observed values in the higher ICE REMOVAL, BUBBLES, ICE MELTING,
STRENGTH. ridge categories than does the Hibler model Estimates HEAT TRANSFER, WATER FLOW, AIR TEM-
This report presents data from an experimental program of the spatial recurrence frequency of large pressure ridges
undertaken to develop information on proposed and existing are mad- by using the Wadhams model and alo by using PERATURE, PILES, OFFSHORE STRUCTURES,
chemical grout solutions to provide engineering properties an extreme value approach. In the latter, the disribution COMPUTERIZED SIMULATION,
in connection with grouting of soils in ambient temperatures of the largest ridges per 20 km of laser tra.k was found An analysis of a point source bubbler system used to induce
of 39Fand below Twelve grout solutions were investigated, to be essentialy normal Wadhams'distributionconsistently lCal melting of an ice cover is presented The analysis
including organic chemicals, sodium silicates, cements and predicts slightly larger ridge sails than does the extreme leads to a numerical simulation programmed in FORTRAN
clay (bentonite). value approach, which may be used to predict the effectiveless of such

systems An example application is presented using a
CR 79-06 CR 79-09 typical record of average daily air temperatures. The
NONDESTRUCTIVE TESTING OF IN-SERVICE SEDIMENTOLOGICAL ANALYSIS OF THE FORTRAN program for the point source rimulatio as well
HIGHWAY PAVEMENTS IN MAINE. WESTERN TERMINUS REGION OF THE as a FORTRAN program for line source systems are included
Smith, N., et al, Apr. 1979, 22p, ADA-069 817. MATANUSKA GLACIER, ALASKA. it the Appendix
Eaton, R.A., Stubstad, J. Lawson, D.E., May 1979, 112p., ADA-072 000, Refq CR 79-1334-1843 p. 109-112. TURBULENT HEAT TRANSFER IN LARGE AS-

ROADS, COLD WEATHER TESTS, PAVE- 33-4438 PECT CHANNELS.
MENTS, BEARING STRENGTH, FLEXURAL GLACIAL DEPOSITS, GLACIAL GEOLOGY, Haynes, F.D., et al, May 1979, 5p., ADA-071 003, 6
STRENGTH. SEDIMENT TRANSPORT, GLACIAL TILL. refs.
Nondestructive repetitive plate tearing (RPB) tests were con- Sedimentation at the ermimnus of the Matanuska Glacier Ashton, G.D.
ducted ott various test sections is state highways in Maine has been found to be primarily snberial in a !00- to 300- 33-4136

dun p 13-. 1976 The RPB test consists of making i wide, ice-cored zone tiaralleling the edge of the active HEAT TRANSFER, CHANNELS (WATER-during Ap3r 1e Theecio testrem nts of maing ice Certain physical and chemical characteristics of the
resilient surface deflection measurements during repetitive ice and debris of tt,r superglacial, englacial and basal 'ones WAYS), ICE WATER INTERFACE, TURBULENT
loadings at varioun radii from the toad plate The pavement of the glacier indicate the debris of the basal zone. the FLOW. RIVER FLOW, ICE COVER EFFECT,,
values for the various avement laers were determined primary source of s.:diment, is entrained d-ir-, freeze-on MATHEMATICAL MODELS, WATER TEMPER-
with the Chevron computer poram for a layered elastic of melitwater to the glacier sole Till forma ton results ATUREsystem A thawed analyim using nondimension deflctin from the melting of buried ice of the basal zone Melt- Heat transfer in turbulent flow was measured in a rectangular
curves for the various sections provided a guide to the out till mierits the texture and particle oncrintatons of basal channel with a width of 0254 ra and a flow depth of
sitceptibility of the pavement syste,' to surface failure Ice debris, other properties are not as well preserved Must 00254 m Correlations between the Nuss lt and Reynoldsand pothole devlaopment Some cs. paroisns t utween a. deposits result from restedimentation of till and debris by numbers are given for a range of 302x1000 is less than
bitzed and nonstabilized aggregate ai,d soil were made with sediment gravity flows. meltwatrr sheet and nit low, slump. Re is less than 2 236x10,000 A Prandtl number range
calculated stiffness values. The moduli of the various pall, andice ablation Depositional processes are interrelat- of 990 is less than or equal to 1228 for water was used
materials were also compared. The residual surface defie- ed in the process of backwasting or ice-cored slopes Sedi- in the tests The results are compared with those oflions during testing for several pavement systems tad td mcnt flows arc the pnmiry process of resedimentation other investigations and show that some well-known correla-a linar lorit tetifoshieralpavi nth mbe s fadcat Their physical characteristics, multiple mechanisms of flow tions underpredict the heat transfer by about 35%a linear logarithmic relationship wth number of to he a- ant deposition, and characteristics of their desits vaR
ions A relationship between the modulus or th with the water content of the flow mass Deposits of CR 79-14

cement rete pavement and pavement temperature wa each process are distinguished from one another by detailed ACCELERATEL' ICE GROWTH IN RIVERS.
developed for the lmited temperature range during the testing analysts of their internet organi tion. geometry aid dimen- Calkins, D.J., May 1979, 5p., ADA-071 015, 5 refs.

CR 79-07 lions. and the presence of other internal and related external 33-4137
PENETRATION TESTS IN SUBSEA PERMA- features Genetic facies are defi-ed by these characteristics FRAZIL ICE, RIVER ICE, ICE GROWTH, ICE
FROST, PRUDHOE BAY, ALASKA. CR 79-10 COVE' THICKNESS, HEATTRANSFER, SLUSH,
Blou, S E, et al, May 1979, 45p., ADA-071 999, 9 ULTRASONIC VELOCITY INVESTIGATIONS POROSIrY, MATHEMATICAL MODELS
refs. OF CRYSTAL ANISOTROPY IN DEEP ICE Solid ice growh rates due to the presence of frazil s.sh
Chamberlain, E J., Sellmann, P.V., Garfield, D.E CORES FROM ANTARCTICA. beceuth the ice cover have been shown to be greater ttan

th, so-called static growth The frazil slush reduces the33-4437 Kohnen, H., et a, May 1979B 16OO, ADA-071 451, 23 effetive heat of ice solidficaton and the Irazit particles
SUBSEA PERMAFROST, BOTTOM SEDIMENT, refs. freeze into the enierstiial water, Numerical schemes are
PENETRATION TESTS, PENETROMETERS, Gow, A J. prcs'nted which clearly show the cffte.; of fraril ice porosity
OFFSHORE DRILLING. 33-4204 on i c cover growth rates and thre numerical model using
Sedimtents beneaththe Beaufort Sea near Prudhoe Ba), Alaska. ICE SHEETS, GLACIER FLOW, ICE CORES, ICE aite tperature as the major input i .rpared with field
were probed at 27 sites using a static cone penetrometer CRYSTAL STRUCTURE, ICE ACOUSTICS, data on 'cc thickness is a small river laden with frazil
to dete~mine engmieering properties nnd distribution of matenal ANISOTROPY, WAVE PROPAGATION, ULTRA- ice beneath its cover
types, including ice-bonded sediments The probe pros ided SONIC TESTS, ICE CRYSTAL SIZE SHEAR CR 79.15
both point and casing resistance data and thermal profiles
At five sites these data were correlated with information PROPERTIES. ANTARCTICA-BI RD SiATiON. DETECTION OF ARCTIC WATER SUPPLIES
from djcent drilled and sampied holes These control ANTARCTICA-LITTLE AMERICA STATION. WTH GEOPHYSICAL TECHNIQUES.
data and the quality of the probe information permitted Ice cores from Byrd Station and Little America V hase A one. S A.. ct al, June 1979, 30p, ADA-072 157, 38
profiles of sediment type and occurrence of ,,e bonded material teen used to test sn ultrasonic technique for esalalitig refs.
to be developed along three lines that included various getlogi- crystal anisotropy in the Antarctic le Sheet P.wavc Dclancy. A I., Sellmann. P.V.
calfeatures anddeposiionalenvironments Materialproper- selocities measured parallel and perpendicular to the vertical 33-4423
ties were quite variable in the upper 14 is of sedimnents axes of cores frtm the 2164-m-thick ice sheet at Byrd Station WATER SUPPLY, DE rECTION, GROUND WA-
probed In general, softer, finer-gramed sediments occurred have yielded isulLs in excellent agreement with the observed TER, MAGNETIC PROPERTIES. RADIO
In the upper layers, while penetration refusal wa. roo in c-axis fabric profile and with the in-situ P-vave 'elcit) WES
stiff gravels 10 to 12 m below the seabed Seabed tcripera- profile measured parallel to the bore hole axis Velocity WAVES
turns during the study were all below OC However. differen ces in excess of 140 ms for core samples from This report disusses .-- application of several modern leo-
because of uncertainties in freezing point salues caused by deeper than 1300 On aitest to the strong single tole clustering physical techniques to groundwater cpitoration in areas of
brines. evaluation of the penetration resistance data was of crystallographic c-sxes about the .ertical especially ir. permafrost These methods utilize the printpcs ofmag'ictic
requted to identify the occurrence of ice-bonded sediments the zone from 1300-1800 in Such oriented structure induction and radiossase s rfacc impedance is the 10- to
The coupling of thermal and penetration resistance data s iompalible only with strong horiontal shearing in the 400 kH.. ,and, the techniques (if impulse and side-looking
revealed that seasonally ice-bonded sediments occu'red where zone The cistence in an icc shec: ..f widespread shearing radar iv he 50. to 1000 MHz band. and also some oplical
the sea ice froze back to or near the seabed Deeper seseral hundred meters above its bed rate serious quctions techniquev using imagery obtami'd from a satellite, all for
percnnially frozen sediments also appeared to be present as to the validity of current concepts of the flow of large detecting free water under an i.e cover in shallow,. almost
at several probe sites The penetration data obtained can ice masses that tcnd to glos% osc. or igluOrc crystal alignments coisp;etely frozen Jaxe halins and tmaw zonc within lake
be used to aid in the design of shallow and deep foundation% of this magnitude The ultrasoni, technique has proven beds. stream c..mncls a.a in permufrost in general The
in both ice-bonded slid unfrozen subsea sediments io be a fast and powerful tool for determning irystal fabrics radar studies derinonttrat the use of these techniques for

in ice sheet, Results from Byrd Station and Littl'e America determining depth of free ,atcr and ice cocr thickness
CR 79-08 V. together with fab-ic data from sescral other locations on lakes and riscr%
SEA ICE RIDGING OVER THE ALASKAN CON- in East Antarctica suggest that crtrl orientations within CR 79-16
TINENTAL SHELF. the Antarctic Ice Sheet tend to be .haricteruzed by either CONSTRUcrION ANa PERFORMANCE OF
Tucker, W B., et a], May 1979. 24p.. ADA-070 572. 24 single ir multi-pole clustering of c-ayes A',ltI a vertical MEMBRANE ENCAPSULATED SOIL LAYERS
refs. mmetr asIN ALASKA.
Weeks. W.F., Frank. M CR 79-11 Smith. KJunc 179. -7p. ADA-073 531. 17 refs.
33-4223 SNOWPACK OPTICAL PROPERTIES IN TtlE 34.134

SEA ICE DISTRIBUTION. PRESSURE RIDGES. INFRARED. SOIL FREEZING, COLD WEATIHER TESTS,
ICE DEFORMATION, SLRFACE ROUGHNESS. Berger. R.t1. May 1979. 16p ADA-071 004 FROST PRO'EcTio",. SOIL WATER. %ATER-
PROFILES. LASERS. MATHEMATICAL MOD- 34-1366 PROOFING. FROST 1HEAVE
ELS. STATISTICAL ANALYSIS. REMOTE SENS- SNOW OPTICS. SNOW DENSI rY. LIGIIT SCAT- In 104t two membrine encapulated soil layer %tErI.) test
ING. FORECASTING TERING. REFLEC7rIVI rY sectins %ric contruttcd into existing gravel surfaced roads
Sea ice ridgng statistics obtained from s cries (if laer A theory of the optical trtpercs .f %noin the 2 2n at Li.riend,,rf Al It ind at It Alait rijght in AnchorAle
surface roughness profiles arc esamned Iah set of profiles notirons region if thr iffrared [has bent ilcl.hpcd I ing and I mirhanks, Alaska respec.tis, lI he I lirendiirf At RI
consistsofsix 200.km-long fight track irirenteid appr imaicly this thcm it is possiblc to predlict Ih ahsorptioo still \lhSo .ontain% a %ilts v.a soil ani the I't V.ainw right
perpendicular to the coastline of the (h lchi anti ieaufort attcriig locffiecnts and thi cmtnissia iof si,.-. as fuss t. \1I ',1 ,)n:aiin% a noinplatic silt Iloth %ectona were con-
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structed at soil moisture contents of approxitmately 2% to mobility of tracked vehicles was made. In this case. power CR 79-24
3% below optimum for the CE-12 compactive effort There requirements due to snow compaction were calculatedparame- ANTIFREEZE-THERMODRILLING FOR CORE
were no indications of soil noisture migration dur.g freezing nclly in terms of vehicle speed. tra k loading. and sno v
in either test section, and f, r-thaw field California Beanng density THROUGH THE CENTRAL PART OF THE
Ratio values were nea'ly equal to values measured before ROSS ICE SHELF (J-9 CAMP), ANTARCTICA.
freezing There is gtrowing evidence of a slight increase Zotikov, IA., Nov. 1979, 12p., ADA.078 748, I1 refs.
in the overall soil moistute content in the Elmendorf AFB 34.1577
MESL. p, ssibly from moisture entering through the single CR 79-21 ICE SHELVES, ICE CORES, DRILL CORE ANAL-
layer polyethylene sidevalts which were not treated with TOWING SHIPS THROUGH ICE-CLOGGED YSIS.
asphalt emuson. There is good evidence th t the membrane CHANNELS BY WARPING AND KEDGING. usy using a new thermocoring technique, a hole was successfully
o soil smping openiion which allowed locahzed moisture Meior, M., Sep. 1979, 21 p., ADA-077 801, 6 refs. dlled through the 416-m thickness of the Ross Ice Shelf

infiltration A two-layor polyethylene membrane used in 34-1380 at J.9 Car-., This report provides a description of the
the Ft. Wainwright MESL is considered a more positive CHANNELS (WATERWAYS), ICE COVER, ICE drill and an account of this drilling project A provisional
moisture barrier than the single sheet and a justifiable added PRESSURE, SHIPS, ANCHORS. examination of the core shows the ice shelf to consist of

cost fur permanent construction The repori studies the question of whether Great Lakes 410 m of snow and glacial ice underlain by 6 m of sea
I ice formed by direct freezing of sea water to the bottom

CR 79-17 freighters could move effectively through ice-cloged channels of the Ross Ice Shelf (Auth)
with the aid of tows provided by warping or kediing systemsROOF RESPONSE TO ICING CONDITIONS' Ten operational concepts are outlined. and their advantages C1 79-25

Lane, J.W., et al, July 1979, 40p., ADA-074 477, 12 and disadvantages are noted The crushing resistance of C(aARGED DISLOCATION IN ICE. 1. EXIST-
refs. floating brash ice ;; then analyzed. The neutral, rctive .?NCZ AND CHARGE DENSITY MEASURE-
Marshall, S.J, Munis, R.H. and passive stat' , of stress for laterally confined brash ice MEN-1T BY X-RAY TOPOGRAPHY.
34-625 are considered, and the resistance to horizontal tnrusting
ROOFS. THERMAL CONDUCTIVITY, ICING by a smooth vertical wall is calculated for cohesionless brash ltogtkiK, Nov. 1979, 

1
2p, ADA-078 775, 23 reas.MELTING, SLOPE ORIENTATION. ice, and for ice in which there is finite cohesion between -i-1608the ice fragments The thickening of the ice cover in ICE ELECTRICAL PROPERTIES, ELECTRIC

Six test roofs of two different slopes-16 3 deg and 39 8 the vicinity of a "pusher" and the formation of pressure CHARGE, DISLOCATIONS (MATERIALS), X
deg. and three' different roof coverings-asphalt shingles, ridges are analyzed in order to estimate the amount of RAY ANALYSIS, ICE CRYSTAL STRUCTURE.
cedar shingles, and corrugated aluminum sheeting, vere con- pile-up that can occur against a ship hull The analysis The motion of dislocations in single Crystal ice under an
structed at USACRREL. Hanover. New Hampshire, and then moves on to consideration of ship resistance by brash elecmotiodsoe ionsby singe rystapicethde
were nstrumented with thermocouples, heat flow meters, ice. taking into account crushing resistance at the bow. Electric charge density I,. r he s dislocations was deduced
and calibrated gutters Measurements were recorded for tangential friction at the bow, and the hull friction aft of from ad 'ength of the dislocation segment
the winters of 1971-72 and 1972-73 The degree of i-tag the bow section. Comparisons are made between thrust under the amplitude an lecth fte iloca c.ge
and the chronological changes in the snow cover were recorded from the ship's screws and the calculated ice resistance, e on Ale tric ale Inlin n'ge
on 3-mm Kodachrome slid:, It was found that cave The next section of the report estimates the force requirements density, considerable variation is possible, depending on [lie
.Xing is a sensitive function of the slope, roof covering forawaipingorkedgingsystemintermsofthrustaugmentation effective field acting on the dislocation lines
compo3.:Jon, and solar radiation. The effects of wind for existing vessels Tow cable rcqu.tcments are given. CR 79-26
were rnot investigated, the data were screened to remove and estimates are made for cable anchor% and for anchorage LAKE CHAMPILAIN ICE FORMATION AND
all information corresponding to windspeeds over 8 kmth of underwater structures The force and power requirements ICE FREE DATES AND PREDICTIONS FROM
In order of increasing tendency to form ice dams on the for winches and windhIasv arc given, the practital problems
eases, the roofs were high-slope asphalt, high-slope cedar, involved in the pickup or transfer of cables are mentioned METEOROLOGICAL INDICATORS.
high-slope aluminum. low-slope asphalt, low-slope cedar, 'nd and the report concludes With a brief appraisal. The Bates, R E , et al, Nov. 1979. 2 Ip., ADA.079 640, 11
lowo -Iopc aluminum conclusion is that a simple vworpirg tug system is appropriate refs.

CR 79-18 for a full-scale experiment, a chain ferry with auxiliary barge Brown, M.-L.
seems attractive for art operational s)stem, and a chain 34-1745INSULATING AND LOAD MSUPPORTING ferry plow may be an efftlur way to clear ice from channels LAKE ICE. ICE FORMATION, ICE BREAKUP,PROPERTIES OF SULFUR FOAM FOR EX-LAEIICFOMTNCEBAKP

PEDIENT ROADS IN COLD REGIONS. METEOROLOGICAL DATA, PERIODIC VARIA-
Smith, N., et al, Sep. 1979, 21p., ADA-074 694,6 refs. TIONS
Patsint, D.A. CR 79-22 A 19-yr r'-cord of the annual closing and opening c ,tes
3,',-742 CRYSTAL ALIGNME" TS IN THE FAST ICE OF ot operition of the Lake Champlain ferry at Grand Isre,

ROADS, THERMAL INSULATION. CELLULAR ARCTIC ALASKA. Vermcnt. 'ohich are controlled by the lake's ice cover. was
made available to CRREL These navigation records accu

MATERIALS, BEARING STRENGTH, FREEZE WESk., W F, et at, Oct 019,2s1p, ADA-O
7 

188, 9 rately approximated the freeze-over and breakup dates for
THAW CYCLES. refs. the ferry crossing urea between Gordon Landing. Vermont.
T:mperaturcs of the subgrade and of sulfur foam insulation Gow, A-J. and Cumberland Head. New York When compared statisti-
test seetion in an expedient road vcre monitored with 34-1379 cally vith water temperature and climatological data f3r
thermocouples to document freezing and thawing conditions ICE CRYSTAL STRUCTURE. FAST ICE, ICE the same years at nearby Lake Champlain locations, the
Vehicular trafficking was conducted n a limited basis to CRYSTAL GROWTH. SEA ICE, OCt XN CUR- dates allowed accurate predictions of ice formtinon From
determine the load supporting capabilities of the foam. The RENTS nearby air temperature records, cumulative freezing degree-
sulfur foam, placed directly under a prefabricated surface day (C) curves were plotted for each year of record, and
,nat. was found to be unsuitable ror use as an enpedient Field obervatons at 60 Stes toe ted the fast or near- ie foration dates and standard deviations wer. predicted
thermal insulation and traffic load supporting material,.p fiut ice along 1200-k i strtch o the north coast of with considerable accuracy Several methods of predicting
ly because of its low tensile strength and high brittleness Alaska between Bering Sir. and Barter Island hive shown ice formation on Lake Champlain were attempted The
The insulating value of sulfur foam produced by the batch that 95-, of the ice samples eshibit strikig c-axts ahtiment most accurate approach used a tombination of water tempera
process in the field was about one-half that of extruded within the horizontal platte Such al,im¢its were usually tures and freezing degree-days The influence ,f Wind
polystyrene. meaning double the thickness for equal protection well developed by the tune the ice %,as 50 cm thi.k and speed on ice evier formati-n and prediction are also discussed
against thaw, in some cases when tici.e i .3s 20 cm thick In all in the repic).

cases the degree of preferred orintattion ncreased With depth
CR 79-19 in the ice Rcpre3entat,vc stantard .'-viations around a CR 79.27
CRITICAL VELOCITIES OF A FLOATING ICE mean direction in the horizontal plan- ait. omminly less SOME BESSEL FUNCTION IDENTITIES ARIS-
PLATE SUBJECTED TO IN.PLANE FORCES than 10 dcg for samples coi'ect- ncs" the bottirn of the ING IN ICE MECHANICS PROBLEMS.

Ice The general patterns of the .iignments suppot a Takagi. S. Nov 1979, 131 DA,-078 709. 10 refs.AND AMOVING LOAD. correlation b!twecn the preferred c-a' , dirt.ion and the 34-1609Kerr, A.D., Aug. 1979. 12p.. ADA-075 453.46 rfs current direction at the ice setct interface A conparison
34-802 betwcn c-axt, ahilnmenti and spot current measurements ICE MECHANICS. A.AL

.
SIS (MATHEMAT-

FLOATING ICE. DYNAMIC LOADS. s "LOCI- made at 42 locations shows that the most frequent current ICS).
TY. direon -i .-.lc% With the mca c-ats it dcrion Such Some Becswl function identities found by solving problems
The critical velocities of loads musing over floatig ice alignments arc b 'ec,l 'o I)c ihe rcsult Of gcow.ri. sn.ection of the deflection of a fiating ii,. plate by to different
plates have been determined by several authors In ill with the most taor,- .i,r.,nt?,z',i -ri I ilh"' iv shich the metho.ds arc rigoroutl) proscd The ravtici formula% from
these analyses it was assumed that the ni-plane force field current fows normi I. ka- iii i:miow vaitc all the identities arc derisci are in a Fourier rcv."'csl
in he ice cover is re rto Hiweser. d u so c stra:' the dendritic sea icc,.va v-.e , :.. rc;at n hip, tonnecting a Hankel , ictiun to an c-riic nttal
thermal strains. in-plane forces do occur in the field The function Man) nc. formulas an be deritcd from the
purpose of the present paper is to determine their effect mas.ter formu-., the analytical methl presented here
upon the critical velocities of the moving Iiads It is nov opn% the va) to stud a hitherto imposble type
shown that a uniform compressicn force field reduces the CR 79-23 of probkm the delection of frosting elastic platc of various
critical velocity, whereas a tension forc has the opposite EFFECTS OF SEAc' NAL CHANGES AND shapes and boundary ondituion,
effect GROUND ICE ON I .k.TROMAGNETIC SUR- CR 79-28
CR 79-20 VEYS OF PERMAPiOST. ELECTRON MICROSCOPE INVESTIGATIONSV E 7S T A Arctone. S A.. ct ,i. Oct 1979, 24p., ADA-077 903 OF FROZEN AND UNFROZEN BENTONITE.VOLUMETRIC CONSTITUTIVE LAW FR D clancy. A J. Scltmann. P V. komai. M.. Nov. 1979. 14p. ADA-078 776. 12 ref%SNOW SUBJECTED TO LARGE STRAINS AND 31-2303 34-1578STRAIN RATES. PERMAFROST DISTRIBUTION. ELECTRO- ELECTRON MICROSCOPY. FROZEN GROUND 4Brown R.L.. Aug 199. 13p.. ADA-075 474. 0 rc4-. MAGNETIC PROSPECTING. SEASONAL IIYSIfS. SOIL STRLCTL!E. CLAY SOI.S34-913 .SI TR L E LYSH

SNOW DEFORMATION, SNOW COMPRES. VARIATIONS. GROIND ICE Trant -,sn and ,olnning cteutmi ncrogriphi ,,f 'mitaSNOW D O M TION, STRAI TEST'DY theic pefororante ofsufa, '-ipeitanc ani niagne itinduttiti bnnilnitc rescaled thin. niuta tike grains with irreg .tar shapesSION, VOLUME. STRAINS, STRAIN TESTS
, 
DY- elctromnagnt.it suhiur.cc %ploration tcun'icqUes %as itudtd lotf the bcntonitc i hov colcitrtn diffra tn rise patterns,NAMIC LOADS. TRACKED VEHICLES seasonally at varois sire, itl A1-.ka %here permafrost anid but s,,tc showced icsagmal net pattern as well as ring

A% olumetrt. con.tlituttve equation as% cs eloped t, chat tier oiuassuse jrotmtd itce v.wred rhe ithod, sco hisve patterns rhe lengths o.f the n1t tlls aC r calulateid
tie the behavior .f snow subjectcd tit large tompl..4oc greatest s .tsiiiit) vithin ihoot .10 0t itt . the uratae and to be 5 fit A .liong the a--ss and 8 97 , along the b-ants
volumetric deformatimn By treating the material as a are. thcrefoc. inot appli.ahlc for %hall,,v sh-srfea- netiga StruIqu ItItitutt aiial .se. stert iadC ting an cncrg o.hfer-
suspension of air %outs in a matrix iraterial of pdl)r) talhnc tin% rhe se vcicciin of tud, site%% .as basdc ,. antlikpaltC4 '.-c cpeiro.tnet ( r i.im,,n elcisents suth is Si. T,. Al, I.e.
ice. a rate-dependent volumetric constituti e Ia% vas foirnilat. tontrat in elcvtrital reistivit bet)wccn ground I.e anti Sg. sii-i, I. .rc dccrtnincd hr inolcilar rati,,, .%O,-
cd and find to acurately predict material res.ponse ill atljacent carth nmatetial% % magnctio inlu,,n instrument. AL.O, was tiultcd 1, hbe 49.' ix) fotr the hulk sample. in
prcssure toads fi,, a wida range of li,ad rate Ctomparition usinj I lcc. -atitn of 1 i in t bestca ihc transitnit in tia.tig tht I mat benh113 ic ut iltllai in it. t jput i-N, Il
of the theory wih shik stave data oa not Londcrel icietr a. 'no.. i. geneal was able %3 n dcoi i orir dc if.r .our rimmm 'oy uiitg hCotoitc. aiiu t l oofI fi, as . r, I ntmorlhmnie
in ihis paper, althomugh the ,on t.itutive law appear. ti he iAnes f iia tc ictl ti Io pnmmfdei lhtIt megiritmog peioifruis the Of fmitoe iat henhllmitt wa uhsersd at
valid for suth load s,tuations One appliatton toot-vcrsn,),v dtrohutt, i, ioth the I airhank, and i tt hlc It irc t a spet ancii tcrip r.iitii of i.5( lsiog ,i Suttining cicttrin
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microscope equipped with ascold stage irrozen benionite and cshibra'eJ1 thermistors, attached to an ice mooring system CR 80-06
segregated ice patterns formed from wet bentonite were exam- and counctled to a data logger at Shelburne Point. Vermont MA IUIHCK ESA* SBE U N
tied using an n-ry map and Si X-ray line scan. Sublimation durx & tife winter of 1975-76 and at Gordon Lnig M XM M T IK ESA DS BE U N

processes of ice in the frozen bentonite wercobascr-dar specr. Grand :sle, Vermont, during V' 77 Thin Ldnlgg~ e CAF KRVRADFS E C
men temperatures of .60 and -80C. Afte: subtimation of the antom it cally recorded water trniperatures from the surfce IN CANADA AND ALASKA.
ice, the bentonite displayed a honeycomb structure It was of the lake through snow, ice and -Aater vertical profiles Bilello, M.A., Feb 1980, 160p.. ADA-084 488, 57
concluded that the freezing-sublimation cycle in frozen soil to the bottom of the lake every four hours Pertinent refs.
increases the permeability of water vapor due to the three- meteorological parameters are presented for the appropriate 35-2588
dimensional structure of the coagulated clay formed by measurement sies during the two winter periods, November ICE COVER THICKNESS. ICE MELTING, ICE
freezing *75-April '76. and November '76-April '77. Computations DTEIR IO ,LK IC. IVR CESA

CR 79-29 were made ~~~~~of ft. -zi,, degree days for both winters and DE RI ATO ,LK ICIVRCSA
CRriac 792 ~ ~ ~with t matint dates. Predictions Of Ice ICE, FAST ICE. AIR TEMPERATURE. ICE FORE-

ANALYSIS OF PLASTIC SHOCK WAVFS IN growth, using the -- s.n withan empirical cotticient CASTING
SNOW. were correlated ''- .,.e growth. Documentation Weekly Measurements oH the thickness of lake. river and
Brown, R.L., 1979, 14p., ADA-080 051, 12 refs. was made of i, L's -1.an Transportation Company's fast sea ice made over a period of 10 to 15 )ears st 66
34-2 528 first attemot igfation by ferry from Gordon locations in Canada and Alaska are analy7ed. aod the portion
WAVE PROPAGATION, SNOW DEFORIMA- ! -' lI"g. itc m t. ? iand Head, New York, in a of the data relating to maximums ice tbickness and decay
TION, SHOCK WAVES, LOADS (FORCES), lan-Lax, 'C' -' t.he coldest winters of (i e. the decrease in ice thickness) i. esamived Ice thickness

ANALSIS MATEMATCS, this cow. curves revealed indisidual patte'rns or ice decay. and "ompari-AAt YI anlyi Al td fTHEMpoATIono ok ae i .00 sons betw. tocationu disclosed major contrasts in the amount
At aalyica stdy f te popaatio ofshok wvesin R 8*03of ice ezi-t.ion and the irmes nf maximum ice and ice

snos' was carried oat to evaliate the response of medium REVEGETAI, 7P. .17 TWO CONSTRUCTION clears ,- Although many ficrors affe~t the ice decay
dens ty Pnow to high rates of loading One solution was SITES IN Mil, AMPSHIRE AND ALASKA. process, this study investigates in detail the effect of thawing
developed for steady shock waves, this resulted in calculation Palazzo, A.J , e. Jan. 1980, 21 p., ADA-082 305, 3 6~ temperatures Cotncurrent meiasurements of the air temra'
ofpressurejump, density jump and stress wave speed Corrc- refs. tare at eacth locaitionanode it possible z, analyze the relationship
lation with available experimental data was found to be
glood. Nonateady shock waves were also considered to Riridge, S T) . 0, A.vs between aceumulated thawing degree lays (ATDD) and ice
order to evaluate wave attenuation rates in snow a Very 35-2586 cpv'deca. sOther facorsaftionngw icer bl ti ndlbrk
few data were available to compare Awith the analytical results. REVEGETATf(' EFWAGE L-" POSAI. LAND up, uch asd snwicde fraton dsnous er et, oa
so no definite conclu..ons on the Part Of the str-dY could RECLAMATi' v.a SES. , al ;EL, GRGAN-
be msade. The results show, however. that shock waves IC SOILS, SILot j_.,, NUrRIEN" CYCI.E. CR 8"-7
that produce plastic deformation attenuate at extremely high egc intcrac vieivsgtilfrrvlm, W SE A RT ETM N IN C L R-
rates and that differences in pres.ure between two wasves Reee int chn.e vere testite.1 fore gaeslsc WAOSEWATERLTRATMEN NLOLD RE
are quickly eliminated within a abort distance Calcuain in cold eions I -otravel sotetitwretalsd GIN BYO EL DFo .
were also made to evaluate the effect of wase frequency in -lanoser, New Harz ,ssirand Fairbanks, Alnslas Daring Martel, CiJ., et al, Feb 1980, 14, , ADA-084 -489, 16
on attenuation rates. The results show that, for plastic theffcie essn seasons, we studied the applicability and cost refs.
waves, frequency is not a predominant factor for determining The . rtfviosnretsucsad'al-mtris Jenkins, T F. Palazzo. A J.

atenatonraes (Auth.) otoire sources inciided sewagec Sludic (41). 60 and
.0to sic nd commrc. il fertilizer (at 200. 400 and -32

CR 79-?0 600 Iblacre) The mulchirj niaterials were wood fiber WASTE TREATMENT. WNATER TREATMENT,
SUP'PRESSION OF RIVER ICE BY THERMAL mulch 'vith various t-,pes of tackiifist muss, aid sewage IRRIGATION, COLD ,EATHER PERFORM-
E1'ULUENTS. sludge The effects% of r-fertilization daring Cc second ANCE, ENGINEERING, SOIL CHEMISTRY,
A.thton, 0.0,, Dec. 1979, 23p., ADA-tj8s 654, 5 refs growing season were al3- studied. AGRICULTURE
34.2283 CR 80-04 Primary effluent. secondary effuent tpackage extended aera-
RIVER ICE, ICE CONTROL, THERMAL DIFFU F.NVIRONMEN rAL ANALYSIS OF THL UPPER tin plant eMuent with BOt's ioften greater than 30 mg/ltitr)

SION,~~~~~~~~~~~ ~~~~~~ THE MA POLTO ,HA R N. SSTARVE Ai SN A DsTI- ndspwater were up plied to separate sections of a pilot-
SIER. AGERYOLUIN.ET R N-SSIN IE BSNUIG A DA M scale overland flow site in a cold regions environment TheFER. AGERY.ascrage application rate for each section was 5 0 cm (2 0
The ice suppression resulting from discharge of warmi water Gatto, L W., ce al, Jan. 19' 7. 41p., ADA-084 SIM, 52 xi.j per week Performance was esaluated for one y-ear.
into rivers during winter to analyzed with emphasis in two refs. Mlay 1977 to June 1978 Resuts of this study demonstrated
differcrnt case in Part 1. the case of st thermal Pfftiuct Merry, C J. McKim, H.L. Lawison, D E. nzt overland flow can renovate both primary and secondary
fully ussed across the flow section is analyzed to include 34-3198 r'tloient during spring. sumn'cr and fall seasons However.
the effc a of unsteadiness in the effluent tcmperaiir- and AEILSR YSR MOE EN NG PC- durit, winter, runoff water quality fr, in ik. primary section
the meteorological variations Thelcto of the ic e RA S VE , F O SNIG.PC - c'-i d almost no pollutants during its entire operation
edge is detiod either by 0 C water temperatiture criterion BORNE PHOT-'GtSAPHY, LANDSAT MAP- Ammonia was the easiest form of nitrogen to remosse .nd

or itu eqt.i!ibrium ice melting analysis. The choice of PING, PHOTOINTEI)PRETATION, SPACE- nitrate was the mosst difficult Rainstorms did not ca.use
the applicable criterion emergecs naturally from the analysis CRAFT, RIVER BASIN'S5 ENVIRON s4E '.TS. a "flushling" effect Howeser, ammonia and nitrate coocn-
even though toe location of the ice edge may be considerably UNITED STATES-ALASKA-SUSITNA RIN.:R trutions in the runoff increatsed during snowisell The
different when a stca -,ale analysis in done In Part The primary objectives iof ibis study were to 1) prepare foragec yield from the prir iry ant secondary aeclons was

2. he am f asid dicrurgeof eatd cnuc-, s zed a apfrom Landiat imagery of the Lipper Susitna ise almost twice that of a ttytical %ew Hiampshire hayfiedd
also in an unsteady manner, and the effects Lf tip' e Basins drainage network, lakes, glaciers and ssowfietds, 2) Wastewater application daring winter caused only mnor eases

disersonareinludd i te aalsis Comarso tn identify possible faults and lineaments within tlit ape rbasin of plant injury Based n these results, a minum of
made in Parts I and 2 to limited fieid dhi4 that are av. Ncbl and witlin a l00-kim radius of thec proposed Devi anson 30 days ofr storage is reec.ie.tndcd ifr tvcrlav.d flsow ts
CR 80-01 and Watat,.- dar. site$ as observed on Landat imugiry.' used as a polishing process If 3Nserland flow is used
IMPROVED ENZYME KINETIC MODEL FOR and .1) prepares ao~dsat-deriveo map showing tit- .1mstrmbution to treat primary effluent, the numbler o,*storage days predicted
NITRIFICATION IN SOILS AMENDED WITH of surficial riolngic materials and poorly draieed areas% The yIAtcmue rgam ap.st eaeut

AMMONIM. I.LITERAURE R V . EROS Digtatl Image Enhancement System (EDIES) prosided C 00AM ONUM . ITRTU E EIE.. copte- nhncdimages o; Landsstt-l Acne 5470.19560 AN LYI OFTH0ERO MA C O 810
Leggtt, .C.,at a, Ja 198, 20. AD -082303,1 heEDIE Srif: cse rccolor o thimsceeswal usd ofLYthisF sceneFOR was Oused4

Refs. p.18-20. as the base fort mapping dr..mage network, takes, glaciers FOOT GREAT LAKES ICEBREAKER. USCGC
Iskandar, 1.K. and snowfields, sin surfictr: gcolmific materials uit anti RA T AI BAY.
35-2583 fiolt drained Areas Some ilgle-band and other color Vance, G.P., Feb-'. 19%.0. 29P. ADA-084 736. 8 refs.
WASTE TREATMENT, WATER TREATMENTr -ompstctif Landsat images we,-e used daring interpretation 3.13 199
SOIL CHEMISTRY, SOIL MICROBIOLOGY. Alt the abtove maps werec prepared by photmanteipretation ICEBREAKERS. BLIBLES PROTECTIVE COAT-
GROWTH. tsf Landsst images withoxt usia. computer analysis, aerial INGS. ICE COVER TrHICKNE.s, ICE FRICTION.
Previoui research indicates that riitification in pure: cuiltures photographs, field data, or pulstica reports ICE .5TRFNG'TI.
can be represented by Micharlis-Menteni kinetic, Ilowsc~r. CR 80.05 This rsru~rt presents the esutlts if the wtt tin the new
ihe effects of temperature and espcially pit base cvoi been ASPHALT CONCRETE FOR COLD REGIONS; A t % (_.,as, (,sar,' 1411-.2. iscbteakr Iatmat Ba~y lit.T'jB.
treated syiaematiealty in any of the presiious rcsiews if COMPARATIVE LABORATORY STIUDY AND l01l in toe leset pla li m and brash iSei us hitefisi 113y
the subject Thef work reported here is an attempt to ANALYSIS OF MIXTURES CONTAINING SOFT and the 'it %13ry% Ii-e file r-suut% imdic~ that the
synthesize reported temneratare and pit effects (in nitrificatiiin AND HARD GRADES OFu ASPHALT CEMENT. sesset vax penetrate 12 in i~t ltdc frcshwil., i- with
and n-trifier growth rates In additiin wec attempt To 5 9055 A 8 9 2.3 in (if no~w telc It can als41 penetrate tipS To4
extendl the principles of microbial kinetics to) stilts Our Dcmpse, .- cI at, Ian 190 5p. AD 8 198 is, tif brisk, i~e in a colitinis mise .nid at least 30
worktindicates that piteffecsane interpretd mehaiual 39 refs. in lof plait- im e b acking anti ramint'g The inslilleit
ly as inhibitions by hydrogen ad hymisyt tins. nitrious Ingecrsoll. J . Joshnsosn. T C . Shahin. M.Y. babbler sy,tens detcase- tbe icturri power tif I.-- sesset
acid. and ammonia These are incorporatedt inthe %ltchae- 33-2581 frimti tit t- in biash ic intl 21 ii t4',* lc.(- ice
tis-Menirrten enpresin It is also our .tscsatoli that BlIUMENS. BIT-M.INOUS CONCRE I S, PAVE- The low friction si,1tivg ippears iv e effestise deittaing

ammoniums oxidirers in natural habitat., are n chaasc"'id MEN-rS CEMENT ADMIXTUJRES, TErN'l u the fltits laiwr %the-n it recinv unto t %het, it peels
by lower Michaelis constants than pure cultures lists oRP~IS R C IN F ~ T i' 6  

ff. If appeal, i 1va3k civilititusll wise than P, I. 1-t
as significant particularly in terms of their growth anti 3, itity PR PRIS RC IG (R CU IG- An aserge !.natIl fritix it iio it 1) I ctilit; be ire

in acid soils ,f,,isSR ITE S.H RMLAlternatisely. we spIeulatc that prmoet.is STANTSS HR A FFECTS. VIS!O7SI- c.se the entr hull fi t these tests
of ammonium onidisers in acid soils is due it sp~tiit - Y. TRAFFICAIIILITY
heterole'lesiy of '*pll' at the mtcr(,ste level I'avements containing soft asphalt cement base becen sholti CR 80-09
CR 80-02 in the past tubec lessstiscephle t tifiprsture tinttacti. IIIGII-FXPLOSIVE (RATFRING IN FROZEN
WINTER THERMAL STRUCTURE. ICE "ONI)I. rackinghbuin-r suscepihlc fttrafficlisslas. acttsrs AND L'%FROZEN S011 % Is, ALASKA.

TIO S NDCLMAT O LKECHA PLIN u t"tacaI 1 -we t
5
. han pasemenis with battler asphalt tcnlnet% 1-' [O u ~is. Al) N-084 702. 8 rcfs

TIONSAND CIMATEOF LAE CHA PLAIN Thistesc .o-impisil lah,sratosty testing it, dtetermine the 1326
Bates, R E. Jan 1980. 26p.. AI.A.01i2 304. 7rcf-s pioperie ilf asphalt-aggliegtet mistitre clontamitni three I'RO/.lrN. GOG \D) MI CIIA\ICN. IrXPI.OS11O
35-258! grailestif asphalt cement%. ani analyssc tit prtoject the perftoirm. FF (-r .. SEAsSONAL I'RlIA /I HI % I NLIKS.
LAKE ICE, ICE CONI)ITIONS. flIERMAI. avr if patmeals cilnialni each oif the asphalts, in risting -

REGIME, ICE FORMATrION. ICEI 1tIRvA herinally itlsced tlitress anti traffic assiiatc-t distress EXCAI A I IO . ITLS IS
PROPETI ES WATE 1 EMP1' R ~LR t I r.sa i , reults it i, Stll undwei that only the sifrtest asphxlt I splisisc -~eritng tcsls %ct--I' tt iii scstt.lj/r

,cmtentestctl JA( 2 5) wouilid perfitri sitifacitily in a an thawl eraelI it It; R1,tst3ts-v .cx- ls, ht,ragc tusku.
METEOROLOGICAL I)ATos.% WINTERi. THlER. _,.Ictti ;, . fr mtslrataltl soft (A( kI antI ani inisc,, l fiticti aiii ihassel &It -tcfi)lng pes'r.t-
MISTORS. STEFAN PROBLEIM intslcrately, harI t ' iil asphalt cements shi-ctt little 5tl~tcp- anti t i 111 itfitistl- at It V\16-1 sight hecal lals.
Winter thermal Fiructute unit ic %-iowitii a the lanti illity ft. thermal ,a, king in a mocittoeil Anti x watil luitxi. ~ishsi I pkltst c i, a '" igtsI inte l l a 6 Ht 12(
fast ice cover tof I akc C. hateplain were s. i. ced in dilt ioc tespes it l I fit A( 2 'tfll A( i usphalis are Ili. andt huiti, bsx ''i s taig. i-ll I-u ah t,1, 401
for the tntei% tsf !975-76 uni 1976.7 the lake was altettntteilisesaals tutrtnmncl a tr Itinares hitecic. t4milg ft I lie -4 -tv s.,f ii- , hugi ct,rhit . s i - sxld
isrumencrted tot a sdepth (if q 5 mn with is sti totf haighl it, Iii~Cetl su-scptshtlity to rittiu unter itaff, I., 'Itte..1 1 s 1itt . . - tt I. -v-ti . t-plit
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scaled depth of buial of the charge Test results for for uniform as well as multilayered soil profiles and can CR 30.16
froten and thawed gravel were essentially the same oecause be adopted to incorporate various nitrogen transfornmation MORPHOLOGY AND DISTRIBUTION OF THEof the low moisture content and the rcitively shallow depth mechanisms and boundary conditions The model can
of fi-ezingl (5 to a A1). The optimum l-pth of burial be used as matcol to predict the fate of nitrogen in land ACANTHOECIDAE (CHOANOFLAGELLATA)
of the charge for maximizing the appai _" radius and depth treatment syrstems Model sensitivity to chans-. in the FROM THE WEDDELL SEA DURING THE AUS-
and the true radius was about 13 ali. C3 the cove root rate of nitrification, ammonium ion exchange. sar ate of TRAL SUMMER, 1977.
if the chaipt weight ior both the frozen 21s- thawed conditioass. plant uptake of nitrogen is also described. Desesiption Buc.. K ".. July 1980. 26p., ADA-090 680,.35 refa.
In seasontally frozen silt overlying a talik and silt permafrost, of the computer program. thr program listing, and an example 35-1721
the esaxi'num scaled crater dimersrms arid optrim *'aled of input data and a two-week comiputer simulation of output LA TO ,MARINE BIOLOGY, SEA ICE DIS.busiial depths of the charge were smaller than for the thawed data are presented. PLANKUTON, CA N IO M NS C
condition c- -pt for the true crat-r dimensions The chan- T IUIN CA N IO M NS C
nkelinal of eii(rly in the tia'.1 prodt. nmaximumn crater dimes- ED-E, CRYOBIOLOGY, ANTARCTICA-WED-
sious and a, pumiaum hurial dVh for the true crater that r'E . E
is larger thin rt the thawed condtiero The results for E:I. species tf loricate ehoanoiflagellates (Acanthoecidac)
the hoinoge' o-ss silt permafrost wt'ic very similar to the CIR Ol.13 wrr. jbser -ed no samples obtained from the We%:dell Sea
frozen gravel rsslts, with mouch smaller maximum crater FRACTURE BEHAVIOR OF ICE IN CHARPY during the astral u.nmecr. 1977 Habitats in %shebehoano-
dimensions and smaller -iptmum charg urial depths than IMPACT' TESTING. flagellates were found included the wpter column, the ed~es

forthethaed iltovrlyng ermfrot.Itaigaki, K., et al, June 1980, l3p, ADA-089 920, 17 of ic flues, ponds on ice flues, and th: interiors of &ce
CR 0.1 res. lus The prectrace of choanoflagellates within the aceMAH M TIA ODL T CORR-AT S re i. L indicates that thi may be a closely coupled tr.ihie relation-
MATH MATCAL ODE TO ORRLATE Saburin L.ship with the oth, - hisological components of 'he aee eommuni-

FROST HEAVE OF PAVEMENTS WI 1~ 35-973 ty. thr ice allgo i-ia5 the bacteria The presence in the
LABORATORY PREDICTIONS. ICE CRACK(S, FRACTURING, IMPACT TESTS, ice or seven voccais with both a caudal .rppcnadage and
Berg, R.L., et al, Feb. 1980 49p., ADA-084 737, 6' TEMPERd :URE EFFECTS, DOPED ICE, ICE anterior projections SLegests a positive relntv-:iship between
refs. COMPOSITION, ICE CRYSTAL STRUCTURE. this lorica cosl'.guralion and the ice habitat Mo 'isnisrts

C'. Johson T . Secienspepaedfomvriostyesofcewthottnrr~uc. of variance of transverse costal diametemrs e'l r generaCuytin,,Jhnso nTC pcmn rprdfo aiu ye fiewtotitou-may be useful tr ,he taxonomy and phylogeny tI ths family.
34-3200 -&. excessive defects were tested at temperatures ranging '.uth mo&.
MATHEMArICAL MODELS, FROST HEAVt from -2 to -190C. These tests indicated slightly higher
FROST PENETRATION, HEAT TRANSE Chaipy values at lower temperatures and in more highly R~ 80)17SOI WAER MIGATIr-, PVE ET, dispersed material concentrations Three modes of fracture NIOW PADS USED FOR PIPELINE CON-COMPUWTERE SIMUATION, AVEMRATS, accrid the rsng testing Depending on the temperature .TU11N I LSA 96 O SR C

COMPUTERIZD SIMULATIN, LABORAT - .,ad thematerial composition, either of the first two modes TUT N I ALS ,196CO TR -
RY TECHNIQUES, FORECASTIN'G. .ermall fracture or multiple fracture, will appear and will 71ION, U Z32 ANtI BREAKUP.
A mathematical model of coupled heat and moisture nlow s,.3. normal fiequency distribution of Charpy values in ."rsnson. P R..ct al.July 1980.28p., ADA.090 521, 11
ins soils has been developed The model incledes algorithm's each type Of ice, The third mode, fracture from both refs.
fot phase change of soil mo~isture and frost heave and permits ends, which f'equently occurred in the (NH4F) doped ice, Collins.,~ t .
several types of boundary and initial conditions The gave Charpy values two to ive times higher than the mean 35-2584
finite element method of weighted residuals (Galerkin proce- value for normal fracture It can, therefore, be concluded COLON
dure) was chosen to simulate the spatial regime. Pand the that acrtain types of doping can alter the mode of fracture. CO D WEATHER CONSTRUCTON PIPE-
C~i ink-Nicholson method was used for the time domain lia-tion thri, igh which drastic modifications of impact resistance may LINES. SNOW ROADS, PERMAFROST PRESER-
of the model. To facittate evaluation of the model, the be possible VATION. SNOW STRENGTH. SOIL TRAFFICA-
heat and moisture fluxes wit essentially decoupled: moiyl:ure BILITY, ENVIRONMENTAL PROTECTION. AR-
flux was then simulated accurately. as were heat flux and TIFICIAL SNOW.
frost heave is a laboratory test. Comparison of the simulated Construction pads made of snow were used to build two
and experimental data illustrates the importance of unsaturated CR8-4sections of the Trans Alaska Pipeline and a small gas pipeline
hydraulic conductivity It in one parameter which is difficult CR3.4during the wnpter or 1 975-76 Construction durngS the
to measure and for which only a fev, laboratory test results GEOBOTANICAL ATLAS OF THE PRUDHOE winter has become increasingly common in the Arctic. Suer.
are available. Therefore. i ,saturated hydraulic conductivi. BAY REGION, ALASKA. face travel and the use of I-eavy construction eqwpment
tisclcaedoro in calth n optr mrot -ay be algoiit Walker. D.A., et aI, June 1980, 69p.. Refs. p.45-47. on the unprotected tun-;;a have been sev.r.ly t-stricted.

eivelyrain effects of surcharge and oaverburden was iness- Everett.* K.R., Webber, P.J., Brown, J. even during the winter, so the use of temporary winter
ciorpor lating m-eedntfotpntato n 525 roads and construction pads built of snoa and ice has been

evauatd Tme~epeden frst eneraton nd 5-2150advocated and is being adopted. The three snow construe-
frost heave in laboratory specimens wete closely simulated TUNDRA, GEOMORPHOLOGY, PERMAFROST, lion pads mcnitti-d above were the first snow roads anid
with the model After 10 days of simulAtio-s. the computed SOILS, VEGETATION, LANDFORMS, ECOSYS- construction pads used on a large scale in Alaska. Snow
frost heave was about 2 3 cmn vsa 2 0 cm ad 2 8 cmn in TEMS. MAPS. PLANTS (BOTANY), ENVIRON- roads and construction pads have two objectives, to protect
two tests Frost penetration was coniputed as 15 cmn MENTS. PHOTOGRAPHY, ECONOMIC DEVEL. the underlyine vegetation and upper layers of the grostaid.
laan r w as mese afte 10 cmand 12 c i th to t UNITED STATES-ALASKA- and t- provide a hard, smooth surface for travel and the

labratrysamlesafer 0 dysdDH E BY peratton of equipment Several types hare been builtCR ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ LD O 301Bta lutAeYh nerltoshp mn h ad and&--,- scussion is given ofr their history and classification
CR8-1i ta ilsrtsteinerltosis mn h ad system% V_, il'resnow constriictionrpaidsusedtanconstru-

ROOF LEAKS IN COLD REGIONS: SCHOOL AT ivrrms. soils and vegetation of a portion of the Arctic Coastal lion ot & . n% Alaska Pipeline and the small 4a pipeline
CHEVAK, ALASKA. Plain of Alaska. The Prudhoe Bay region in dominated in 1975-76 wcrc-- d .nd observed while in uae.
Tobiasson, W., et al, Apr. 1980. Up.. ADA-0184 914, by an alkaline peaty coastal tundra, a type that has not
Johnson, P.R. been intensively sudied Fnrt)-two vegetation communi. CR 30.10

ties, thirteen maise landiorms. end eight soil types are de- HEAT AND MASS TRANS'FER FROM FREELY34-3327 scribed Several .f the plant communities and one soil. FALLING DROPS AT LOW 'TEMPERATURES.
ROOFS, LEAKAGE, BUILDINGS, MELTWATER. the Pergelic Cesoboroll. have not been described previous]) Zrig .Ag18. ~,A A005~I f
SNOW ACCUNiULATION. CONDENSATION, The vegetation is disetsad with respect to three important aln.JPAu 19 ,14,DA005 1r-.
SUBPOLAR REGIONS, gradients temperature, soi: pH and soil moisture. Other 35,594
Four types of roof leaks occurred at at new school building aspects of the Prudhoe Day environment, including geolog). DROPS (LIQUIDS). FREEZING. HEV. 'NS.
in Cheval Atia& a1) blowing snow entered the roof through permafrost, and winter and sammer climate, are discussed PER. MASS TRANSFER. LOW TEMPI . '-
eave vent and thes melted. 2) slzsh and ice in roof valleys and illustrated Also includ:d are historical descriptions TESTS. SLUPERCOOLING. ICE PHYS, 5, f(n..
caused osrlsatt.; to overfliow the valley flashing and run of the development of the odfielJ and of selected scientific PUTER APPLICATIONS. CONSTIL, - 'ION
into the tasi, n5. 3) voite entered al a roof/weall intereto investigations in the Alaskan Arctic., atrmp rvn AEtL
and 4) in 'ieareas waler entered thrnugh gaps in the the landforms. soils arid vegetation caf a t45.sq kmn portion Thus(iicaatrtrlmtealsco onpcie
s~oping pl. mica deck Scaling the cave vests made it o h dii odrcsaka cl r11.0 eie
impossible - blowing snow to ester the roof at the eaves geibotanvrnl special pu.rpose mops, useful for land-use planning for certain applicutions it, cold regions Techniques such
Electric bh -apes elimio.'ed the valley icin; problem and management of the ecosystem. are cAptained and several as surface fliooding i.. wuier spraying are used to accelerate
Missing flashing was respons~tsle for the roof-wall intrsection examples are shown for a 3 6 so km portion of the cotfleld ice growth rate%. Ibetehy t.'ngiliening the winter construction
leaks The absence of a vapor barrer in the roof was scasiis This report esatnines the heat and mass transfer
the cause of many leaks I:wsrcmedlta h'rates from freely fulling water drops is cold 3,i Design1'.wasrecmanrad tht t.,equalion% which r.cdacl the amount of siupet~ooltn; ef theroof be repaired from the exterior by removing composes drops as a functso of outldoor ambient tem~craiti c. drop
elements down to the plywood deck,. installing an adhered mcaddsac rfi r ic
continous vapor harrier andt reassmhling the roof An CR 80-15sieadtlnc ifftar vn
altemaaiveroofctadd'neofcomp.'itionshngleswsdscused TIME CONSTRAINTS ON MEASURING CR S0.19
as was converston tos ' cold root', The roof was repaired BUILDING R-VALUES. ENVIRONMENTAL ENGINEERING AND ECO-
and n sbtfied folowingrfecommenc;At~ons. and problems appear Flanders. S.N.. June 1930. 30p., ADA-089 712 18 LOGICAL BASELINE INVESTIGATIONSto ha,.- been solved refs ALONG THlE YUKON RIVER-PRUDHOE BAY
CR 30-12 35-1 98 HAUL ROAD.
SIMPLIFIED MODEL FOR PRFDICTION OF COLD WEATHER CONSTRUCTION. CON- Brown. i . cd. Sep 1980. 18 '.. ADA-0 )4 497. Refa.
NITROGEN BEHAVIOR IN LAND TREAT- STRUCTION MATERIALS. THERMAL PROPER. p 151-155 Fiar individual haptcrs see 35-1769
MENT OF WASTEWATER. TIES. THERMAL CONDUCTIVITY. BUILDINGS- through 3 5. 177 2
Selim, H.M.. et aI. Apr. 1980. 19p.. AI)A-08,. 191. 23 HEAT FLUX. TIME "rACTOR. COMPUTER AP. Berg. R L . dr

rf.PLICATIONS, ANALYSIS (MATHEMATICS) '5.1768
Iskandar, I.K. This report discusses the time cituiaints on me-asuitg the ROA\DS 'ONSTRUC-TION.P I'ttAFRtOST. SEA-
34-3263 thermal resistance fR-value) of buiding compitnents Tem. SONA-L IrRIEI/E THAW. Rh-VEGETATION.WAT PET ET AE RA M? . prare changes on either tide of a building vomfaonnta LN- S -EOIN N IO M Npcrturb measurement accuracy lotng mecasurecment times ~~N-S Ol EOIN N IO M N
NUTL.RIENT CYCLE. SOIL CHEMISTRY and measuremtrca times co.rresponding to a consistent ,tsnato TAI. IMPACT. ENGINEERING. ECnLOGY.a
A simplified model for simulation of nitrogen transformatioins cycle can he salisfaetrr. however, individual tempverature l)iIrin.h ro-t 19i'5.lQA the Itedral lit isswy Adlminoitra-
and transportation in land treatment of% watewa ter is prcesete changes cause significant error for shorter measuriemesi pert in %P.-v..rclasrrics..fena-otnmer at engitioeeritivsia
The purpose or the model is to predict the behavior iof ils, This report sb,,ws hiow to swale the thermal prioperties lion% al.,v thre I attoon Rise t Prudhoc !lay Hul Road
NH4-N and %.03-N in the soil profile in land treatmencrt ofr individual constituent mnaterials in a bitltiir element tn IVA' the D~epaitmievt .f I iierg5 jined the- invetti$sins
systems The program is based on the solution iof the to, dcterritne its characteristic thermal time convissl The with a se'tes if .... is ptiltis which c. Mtate to the
transient soil water flow equation simultaneously with the repriri then demonstrate% the sie of meariemert error resolt prevent ll.ih Ares, ir rescars h eff~rts were conduitd
equations describing the transformation. transport. antI plat-t iat fro'm avariety of changes in lempera ircw*ith rep.ctenativec ox a oov',-ociv hIts- -vtiv( RRIA l is-h,use resaaih p--
uptake of nitrogen in the !wail lse pro.gram is valid walls of different time conastants gra tIhe ,htcvtivrs ' the research fisusetl P% 1) ao
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evaluation of the petforinac of the road, 2) an asecment CR 80-23 along with pertinent details of the explosive arrays. geology
of changes in the environnment asociated with the road. MODELING OF ANISOTROPIC ELECTRO- and ground motion fieUs. The influence of these and
3) documentation of flora and vegetation aklng the 577. other factors on the direction and magnitude of block motion
km-long transect. 4) methodologies for revegetation and resto. MAGNETIC REFLECTION FROM SEA ICE. is discussed.
ration, and 5) an assessment of biological parameters n Golden, K.M., et al, Oct. 1980, 15p., ADA-094 620, CR 10-27
indicators of environmental Integrity. In support of these 21 refs. PA CA DU I

objectives, specific studies were undertaken that investigated Ackley. S.F. PHASE CHANGE AROUND A CIRCULAR PIPE
the climat along the road. thaw and subsidence beneath 35-1722 Lunardini, V.J, Dec. 1980, ISp., ADA-094 600. 12
And adjacent to the rod, drainage and side slope performance. ANISOTROPY, SEA ICE. ELECTROMAGNETIC refs
distsrbution and properties of road dust, vegetation distribution. PRO RI E IE
vegetation disturbance and recovery, occurrence of weeds PROPERTIES, BRINES, DIELECTRIC PROPER- 35-1894
al woray species. etrmon and its control. rtvefetauon and TIES, MATHEMATICAL MODELS. ICE CRYS- PIPES (TUBES). HEAT TRANSFER, PERMA-
restoration, and constristion of the fuel ga sne This TAL STRUCTURE, REFLECTIVITY, RADAR FROST THERMAL PROPERTIES. STEFAN
report preents background information on the region, detailed ECHOES. PROBLEM, PHASE TRANSFORMATIONS,
r .es of the road thaw subsidence and dust investigoations. Thccontrbution of blrne layers to obrved reflective anisotro. FROZEN GROUND STRENGTH, THERMAL
and sumnries of revegetation, fuel gas line, vegetation distri- py of sea ice at 100 MHz is quanttatively assessed The DIFFUSION. FREEZE THAW CYCLES, ANAL-
butso, soil, nd weed studis. sea ice is considered to be a stratified, inhomoseneous, aniso- YSIS (MATHEMATICS).

tropic dielectric consisting of pure ice containing ordered No general, analytical solution exists for phase change around
arrays conducting intusions (brine layers) Below the a cylinder, thus. approximate methods have been evaluated.

CR 8020 transiti 'ne. the ice is assumed to have constant azimuthal The heat balance integral technique applh-d to the cylinder
INVESTIGATIONS OF SEA ICE ANISOTROPY. c.ss on ation within the horizontal plane, so that the gave excellent results when compaed to published rii .rical
ELECTROMAGNETIC ,onentation , brne layers is uniform. The brne layers solutions. Graphical solutions are given for phase changeSTREN H AND N PROPERTIES, are also assur, .. to become increasingly well-defined with about a cylinder for ranges of the Stefan number, superheat
a'Rm I, AND UNDER-ICE CURRENT redepth, since adjacent brine inclusions tend to fu togeiher parameter, and property value ratios for typical soils. An
ORIENTATION. with increasing temperature. A theoretical expunation approximate, general solution has been derived which is
Koransca, A., et al, Sep. 1980. ISp., ADA-092 089, 16 for observed reflective anisotropy is proposed in terms of reasonably accurate and can be used for any values of the
refs anisotropc electric flux penetration into the brine layers, above-mentioned pa-smeter. The effective thermal dif.
Moray. R.M. Fetnetration anisotropy and brine layer geometry are linked fusivity method Is been shown to be useful for practical
35-1891 to anisotropy in the complex dielectric constant of sea ice. problems of phase change
SEA IC, ANISOTROPY, ICE 1 ENGT E In order to illustrate the above effects we present a -,iunecal CR 80-28

E GTH.ELEC- method of approximatnS the reflected power of a plane
TROMAGNETIC PROPERTIES, ICE CRYSTAL wave pulse incident n a gab of sea ice. Mixture CLEARING ICE-CLOGGED SHIPPING CHAN-
STRUCTURE, BRINES. OCEAN CURRENTS, dielectric constants. .l ulated for two polarizations of the NELS.
RADIO ECHO SOUNDINGS. incident wave. arc used to calculate power reflection coeffi. Vance, G.P., Dec. 1980, 13p., ADA-095 490, 18 refs.
Resulta of impulse radar studies of sea ice give support clents for the two polarizations. 35-2000
to the concept of a sea ke model in which the ice CHANNELS (WATERWAYS) ICE REMOVAL,
la composed of an amy of losIy parlel 5late waveguides. CR CH0A24NE (AT EW , ICE R VAL
The hdamental relation between the average bulk brine MEASUREMENT OF THE SHEAR STRESS ON ICE NAVIGATION, ICE COND ONS, RIVER
volume of sea ice and its electrical and strength properties 1HE UNDERSIDE OF SIMULATED ICE COV- ICE. STREAM FLOW, WATER LEVEL
is discussed a is the remoe detection of unter-ice cursor This report investigates the feasibility of clearing te from

LRS. wtethe shipping channel of the St. Marys River. Four basial It w is found that ) the average effective ,alkl a;., et at, Oct. 1980.1 lp., ADA-094 621. 15 conceptes are investigated; disposal under the ice. disposalbrik dluec o o t is dependent upon tie average opy k i i s. on top of the ice. slurrying and rafting Each techniquebri volume of the sot rc r 2) sea ice aa oroey,; arefrrg 1Ulaer, A. was found to have application in limited portions of thetwo a bottom structure o crystal platclats with upeerdre ihteecpino ipslo o fteujcn

c-ais horizontal allgnment, can be detected by radio echo 15-1723 riyer with the exception of disposal on top of the adjacent
welding measuaremets made not only an the ice surface 2E MECHANICS. SHEAR STRESS, HYDRAU- ice sheet, which is deemed feasible throughout the river
bue also from an airborne platform; 3) the effective coefficient LICS, SUBGLACIAL OBSERVATIONS, SUR- otere Disposal onto the adjacent act sheet will increase
of reflectson front thse sea ice bottom decraest incesn FAERU H ESW TR EOIT.E n re stream selocity less than 1.0 ftlsa (30.5 corals) andalth erea g FACE ROUGHNESS, WATER, VELOCITY, EX raise the water level less than 10 ft (030 m) Furtheraverage effective bulk dielectric constant of the ice. decreass PERIMENTATION, MODELS. model and field tests are recommended to validate the findings
with increasing bulk brin volume, and is typically one to of this report.
two ordersof magnitude lower than the coefficent of rection The fluid hear stress applied to the undc-sc of a simulated
from the ice surface; a:d 4) the loaes in sea ice increase floating ice cover was measured in r' laboratory flume. The CR 80.29
with Increasing avera bulk brine volume, measured values were compared with values of the shear PATE AND EFFECTS OF CRUDE OIL SPILLED

stress computed from the von Karman-F,,adl -elocity dtn.
bution fitted to the velocity profiles so,'stir - beneath the ON SUBARCTIC PERMAFROST TERRAIN IN
cover. For the lo-'r velocity run. ':.b- , 079 mis) INTERIOR ALASKA.

(Ct 821 the measured and computed values of tone shear stress were Johnson, L.A., et al, Dec. 1980, 67 p.. ADA-095 49i,
MECHANICS OF CUTTING AND BORING. in close ar.ment. At the high velocity flows (about Refs. p.41-43.
PART 5 DYNAMICS AND ENERGETICS OF 0 138 mis) .he measured values were roughly one-half those Sparrow, E.B, Jenkins. T.F., Collins. C.M., Daven-
INDENTATION TOOLS. calculated from the velocity distribution. As the underside pM
Mellor, M., Sep. 1980, 82p., ADA.092 365, 40 refs. of the cover became increasingly rou,'-. th r, C.V., McFadden, T.

maximum velocity moved closer to the bit.orn ,f the channel. 35-2001
35-1892 Itwasshownthatthe Darcyfrictioncocl'.cntisexponentially OIL SPILLS, PERMAFROST, VEGETATION,
DRILLING, ICE CUTTING, EXCAVATION, PER- related to a normalized ice cover thickness, which suggests DAMAGE, SOIL MICROBIOLOGY, THAW
MAFROST. ROCK DRiLLING, LOADS that it as measure of the roughness of a fragmented ce DEPTH. SLOPES, FREEZE THAW CYCLES.
(FORCES), EQUIPMENT. DYNAMIC LOADS, cover. This study was conducted to determine the short- and long-
STRESSES, DESIGN. C 125 term physial. chemical and biological effe:ts of spills of
This report deab with the cutting of rock and other brittle Rhot Prudhoe ay crude oil on permafrost terrain near Fairbanks.
matrrlals by means of indentation toos. The principles SINGLE AND DOUBLE RFA-IION BEAM Alaska Two experimental ml spills, one in winter and
of indentation cutters are dealt with at We-gth. the coverage LOAD CELLS FOR MEASURING ICE FORCES. one in summer. of 7570 liters (2000 gallons) were rade
including elastic contact stresses for initial loading by various Johnson. P.R., et a. Oct. 1980, 17p., 15 res. at a forest site The winter-spill oil moved within the
typos of indentera appl'ation of formal plasticity theory Zarling. J.P. surface moss layer beneath the snow The summer-spilt
to penetration analysis, and a variety of theories and penetra. 35.1724 oil moved primarly below the moss in the organic noil.
tion analyses that are not based on plasticity theory Practi. ICE LOADS. RIVER ICE. BRIDGES. MEASUR- Thel l moved aster and further dowslope in the aummer

indntation Oil in the winter spill stopped during the firstanalyses at iven for the dynamics and nrtetie of vaica ING INSTRUMENTS. LOADS (FORC-C). day but remobilized and flowed further downsloe in the
types of roller cutters The final section reviewt expenrmen. Two new types of load cells for attachment to ridge piers spring The total area affected by the -um-mer spell was
red investigations and results for rock.cutting desas, giving and direct measurement of ice forces were developed and nearly one and one.half times as large as that affected
a systematic summary of available data tested with one type ben.g installed on a pier of the Yukon by the winter spill The initial heat of the spilled oil

Riser Bridge northwest of Fairbanks. Alaska Both types had little measurable thermal effect on the soil. However.
of load cells used beams supported by basr plates and carned thaw depth significantly increased following two full thaw

CR 10.-22 nose plates that were loaded by the ice The loads were sesons. The greatest increases occurred beneath oil black-
imposed at the beams at locations differing from the support eued surfaces Evaporation of solatile components is the

NEUMANN SOLUTION APPLIED TO SOIL reactions so that the loads dcevlope.i moments in the be-ms most significant weathering process in the first two years.
SYTEl S. By instrumenting them with strain gauges, the loads could Volatries ensporsted faster from surface oil than from oil
Lunard:i, VJ.. Oct. 1980.7p., ADA-092 244.12 refs. be measured Detadis of the design of the lod cells, earred deeper into the soil profile Microbial degrolation
35-1893 the means of calcultang tae loads and experience obtained has not been obsersed The indigenos si microbial
SOIL FREEZING, GROUND THAWING, with load cells are ditscussed populations respended differently to winter and summer oil

applications. retgaiig from inhibition to stimulation, with stimu.
FRELZE THAW TESTS, THERMAL CONDUC- CR 80-26 I:ron appeaning to ptrdomimate Vegetation showed both
r:VTrY, THERMAL DIFFUSION. ACTIVE LAY- BLOCK MOTION FRO* I;I:iONATt?NS OF immediate and long-term damage Damage was greatest
El! PHASE TRANSFORMATIONS. TIME FAC- BURIED NEAR-SURFACE EXPLOSIVE AR- near the top of the slope and at areas w.th surface oI
TOR. ANALYSIS (MATHEMATICS). RAYS. Deciduous species shosed draage faster than ecrgrorn ape-
The .-,Iy complete, analytic r'slution for conduction problems Blouin. S.E.. Dec. 1980. 62p. ADA.095 492. 31 refs ecs
with a.sc change is the Neumr -n solution. The Neumaei 35-1999 CR 80-30
sohuiot is valid for phaosuche-or inasemi.mfintie. homoene- ROCK MECHANICS. EXPLOSION EFECTS. FIELD COOLING RATFS OF ASPHALT CON-
o meadm with a step change in surface temperature
startug from an initial temperature which can be different EXPLOSIVES. SUBSURFACE STRUCTURES. CRET OVERLAYS AT LOW TEMPERATURES.
an of equal to the fusion temperature of the medium SOIL MECHANICS. Eaton. R A.. er al. Dec 1980. I Ip. ADA.095 489, 7

The Ncsaan solution, when appier to sorls, forms the A vtl concern to the surstbilit) of hardened undergrost.l re6
bomi of a number of formUia for calculating the depths stlictures in rock is :he relative displacement induced ahing Berg. R.L.
of freeting o thawing Widely used graphs were previously geologic iscontinutlies b) nearby explosions Such dis. 35-200"
developed that are valid only when "1'- ratios of the thermal plzmcnt. commonl) termed block motion, can occur along TEMPERATURE EFFECTS. BITo MINOUS CON-
conductivities and thermal dilfusivitrr, of the frozen and faults. joints. leddng planes and other structural weaknesses CRETES. COOLING RATE.. LOW TEMPERA.
thawed soils are unity In this , a general charts. in rock Thts rcport documents all ocurrences of hlock
applsal to any property ratio. are developed The motion hvarired during the dcclpment of DIIIF¢ST. a TURE TESTS. kOADS. PAVEMENTS. COMPAC-
figuro s have been drawn specifralty for ssnl systems. but series of shalhlil.hurcd high ep..si%€ experiments aligne. TION.
they are applicable to any material with appropriate property to simulate the dliret induced round motions from a nuclear Six -,etla) tes! sesions were plarced ,- an existing lest
rios, surface buirt lninates -f block motien are dcrritle,. lad in llan,,er NCw lIlampahtr. t(, grain experiene in
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compaction or asphalt pavements at rolling temperatures as andtherelativebenefitsofeacharepresented Theadditior others more than 130, of the mean amcuint applied The
low as 150 F The asphalt cement and auregate used al cros-sectional area provided by the protective structures saturated infiltration rate ranges from moderately slow (06had mix charactertics similar to those of the mix expected lowered the vertical velocity component of the intake water cm/hr after I hr) to slow (0 3 cm/hr after 12 hours) The
to be used for & proposed overlay project at Thule Air to 0.0027 ri/s At this velocity the buoyant force acting under-drain flow rate increases approximately as the cube
Base, Oreenlaud. Results of the overlay tests showed on the frazil ice particle is larger than the downward drag of time until I hour after the end of application and then
that comoter.nmodeled cooing curves can be accurate predic- force, causing the particle particle to rise. The results decreae as the reciprocal of time squared The ratetoe of the actual aspldt overlay cooling with time In demonstrate that under certain low flow conditons a protective and amount of drainage increases with an increase in the
Addition, the effects of temperature upon compaction were strulcture can minimize frazil ice blockage problems initial soil water content and can be predicted from soil
determined and it was found that nuclear gauges, when R tension measurements It was possible to calculate theused and calibrated properly. successfully monitored mix water budget at the end (if a typical application to
density chates during compaction MOVEMENT STUDY OF THE TRANS-ALASKA within 885 of the actual water applied

PIPELINE AT SELECTED SITES.
ICR 80-31 Ueda, H.T., ct al, Apr. 1981, 32p., ADA-101 605, 3 S O 1-08
ICING Orfs E SEASONAL GROWTH AND UPTAKE OF NU-
Mintk, L.D., Dec. 1980, 18p, ADA-095 474, 34 refs. Garfield. D.E., Haynes. F.D. TRIENTS BY ORCHARDGRASS IRRIGATED35-2003 36-320 WITH WASTEWATER.

STRUCTURES, ICING. ICE ACCRETION, ICE PIPELINES. MECHANICAL PROPERTIES, STA- PalazzoA J.. et al. May 1981, 19p, ADA-101 613,33
LOADS, ICE PREVENTION, HUMIDITY, WIND BILITY. PIPELINE SUPPORTS, ANCHORS, refs .
PRESSURE, ICE COVER THICKNESS. UNITED STATES-ALASKA. Graham, J.M.
lee accretion on structures built on the earth's surface is Eight sites along the trans-Alaska pipeline from the Denali 36-391
duiscid. Sources of water are the atmosphere or water Fault to Fairbanks were selected for pipeline and pipeline GRASSES, NUTRIENT CYCLE. GROWTH,
bodies near or surrounding the structure Ice types include support movement studies Four mesurement surveys WASTE DISPOSAL, WATER TREATMENT. IR-
frost.rtime.glaeandspay:propertieansdconditionsgovrning sere conducted. starting before oil pumping operations began RIGATION. LAND RECLAMATION. SEASON-
their formation re presented. Methods of estimating accre- up to September 2, 1978. to determine the lateral and longitudi. AL VARIATIONS.
tion rates ad total accretion on structures are given, and nal pipe movement due to the thermal expansion of elevated A 2-year field study determined the seasonal growth and
extracts from U.S and Canadian codes for ice and wind sections of the pipeline. the tilt of the verttal support members nutrient accumulation of a forage grass receiving 7 5 cm/wk
loada on structures are included. Techniques for presenting (VSM's). and the changes in relative elevation of the support of primary treated domestic %astewater The average N
ice accretion or removing accreted ice arc presented crosbsearm A maximum lateral and lonlptudinal motion and P concentratins in the wasiewater were 31 5 and 6 I
CR 81-01 of the pipe of 13 314 in and 2 3/16 in respectively were mg/I respectively. An established sward of Pennlat or.
ANALYSIS OF ICE JAMS AND THEIR measured up to September 1978. Tilt data for I10 VSM's cherdgrss (Dactylis glomerata L) was managed on an annualANETEOROLO ICL IAMICAORS FOR showed little change over a one-year period, with only 3 three cutting system Grass samples were periodicallyMETEOROLOGICAL INDICATORS FOR VSM's tilting more than 0 5 deg Relative elevation incas- taken to determine plant dry matter accumulation and uptake
THREE WINTERS ON THE OITAUQUECHEE urements showed insignificant changes for two sites compared of N. P and K Changes in nutrient uptake within a
RIVER, VERMONT. over a one-year period Comparisons of our data with harvest period %ere related to both changes in dry matter
Bates, R.E, et l. Feb. 1981. 27p., ADA-099 173. I as-built elevations at 8 sites shows a few large differences acccumulation and plant nutrient concentration For max-
ref. that cannot be readily explained In general the ipeline imum yields and nutrient removal. it is recommended that
Brown, M.-L and its supports, at least at the sites studied, show minimal orchardgrass be initially harvested at the early heading stage
35-3926 movement and activity, of growth in the spring Subsequent harvests should be
ICE JAMS. ICE BREAKUP, ICE FORMATION. CR 81-05 performed at 5- to 6-week intervals Aserage daily dry
RIVER ICE, METEOROLOGICAL DATA. VIBRATIONS CAUSED BY SHIP TRAFFIC ON matter. N and P accumulation was greatest during the first
The fonsataun of ee jams and their mterological indicators AN ICE-COVERED WATERWAY. harvest period (May in Hanover. N H ) This would be

the most appropriate time to increase the application rate.were studied in detail for the winters of 1975-76. 1976- Haynes. F.D.,etal, Apr. 1981. 2
7

p., ADA- 10 541, 11 thus treating excess wastewater stored during the winter.
77 and 1977-78 on the Ottauqueche River at and east refs. Estimates of monthly plant removal for N and P are presented
of Woodstock. Vermont. Meteorologial data are presented Mattltnen. M. as a guide in designing land treatment systems according
foe nearby National Weather Service Co-Operative Stations 36-321 to the procducs ginen in the EPA/Corps Land Treatment
as well as for CRREL sites on the Ottauquechee River SHIPSCO Desn Manual
The severity of each winter is discussed, as are the effects RATION, ICE BREAKING. ICE
of a heavy rainfall on a high water-equivalent snow cover ER. FROZEN GROUND. SEISMOLOGY. CR 81-09
The resultant runoff and subsequent ice jamming that occurs Vibrations have been felt on shore along the St. Marys ON THE BUCKLING FORCE OF FLOATING ICE
is discussed. Continuous monirorng of water temperature Rivcr in Michigan during the passage of ships through ice PLATES.
before, during and inmediately after an ice cover formed Vibration measurements were made on a ship, on the ice. Kerr. A.D. June 1981. 7p.. ADA-I03 733. 12 refs.
on the river during the winter of 1977-73 as included The on the shore, and on buildings along the shore. Vibration 36-392
report includes a section on warm sewer outfall effects on levels in 1979 were about an order of magnitude lower ICE LOADS. PLATES. FLOATING ICE. ICE
the ice at and below a municipal treatment plant. Retrieved than levels that would cause damage to building walls. Two
data will asat an future modeling studies to help predict factors, however, could have reduced the vi

t
bration levels COVER STRENGTH, DYNAMIC LOADS.

ice formation, growth, decay and jamming of river ice covers in 1979 a lack of ice jams an,1 a record htih snow cover MATHEMATICAL MODELS
which presented the soil from freezing Vibration levels The calculation of the largest horizontal force a relativelyCR 81-02 with an ice coter are about four times those without an thin flouting ice plate may exert on a structure requires

HYPERBOLIC REFLECTIONS ON BEAUFORT ice cover Icebreaking and opening the channel can reduce the knowledge of the buckling load for this floating plate
SEA SEISMIC RECORDS. vibration levels by about SS for a ship following closely In the published literature on the stabitlity of continuously
Neave, K.G., et al. Mar. 1981.16p.. ADA-099 172, 8 behind another ship The dominant frequencies measured supported beams and plates. it is usually assumed that this
refs. on shore were associated with propeller excitation The buckling force corresponds to the lowest bifurcation forcedominant frequencies and magnitudes measured on the bow pier) However, recent studies indicate that. generally.Sellmann, P.V., Delaney, A.J of a ship are un order of magnitude higher than those this is not the case. and this report clarifies the situation
36-318 on the shore and are related to icebrcaking by the bow for floating ice plates This problem is first studied on
BOTTOM SEDIMENT. SEISMIC REFLECTION. Vibration magnitudes are dependent upon ,he vclocity of a simple model that enhibits the buckling mechanism of
OCEAN BOTTOM. ICE CONDITIONS, SEA ICE. the ship. the energy expended by the ship. the cross-sectional a floating ice plate but is amensse to an exact nonlinear
BEAUFORT SEA. area of the ship. weather, conditions of the ice and soil. analysis This St,. shows that. depending on the ratiocreflections have been observed on marine and site-specific conditions Further studies are needed of the rigidi:it of the "liquid' and "plate". the post-bucklingscsrmc records obtie duyfl ol exploration i the Beaufort to determine the effects of these factors and to determine branch may rise or drop away from the bifurcation point

Sea. and on USGS seismic sub-bottom profiles from the the mode of energy transmssion CR 81-10
Prudhoe Bay vicinity. A hyperbolic projectiin system CR 81-06 REVIEW OF THlERMAL PROPERTIES OF
was designed to rapidly measure seismic veitics from INVESTIGATION OF THE ACOUSTIC EMIS- SNOW, ICE AND SEA ICE.
the curves on the records The %elocities oberved were SION AND DEFORMATION RESPONSEOF FI- Yen. Y.-C.. June 1981. 2

7
p. ADA-103 734. Refs.

approximately the velocity of sound in water The hyperhol. NITE ICE PLATEiS. p 25-27.
ic sigals also showed dispersion prperti mi silar to acoustic
nornal modes in shallow water. Theseobscrstloid-ate Xirouchakis. PC.. el al. Apr. 1981. 19p. ADA.103 36-393
that the Snlb responsible for the hyperbolic rcflect: ,ns 731 . ICE THERMAL PROPERTIES. SEA ICE. SNOW
propagate as normal modes within the ls)er. with ery limited Chaplin. M. St Lavrence. W.F. DENSITY. SNOW THtERMAI. PROPERTIES. ICE
penetration of the scabed Determinations of the dominant 36-389 DENSITY. TIlER MAL PROPERTIES. COMPRES-
frequency of these s-gnls indicate that the penetrstion into ICE ACOUSTICS. FRACTURING. ICE LOADS. SIVE PROPERTIES. THERMAL EXPANSION.
the seabed has a cbsraetenstic atternation depth (skin depth) PLATES ICE DEFORMATION. ICE CRACKS. Thistretisethoroughly revievthesuhtevtsifdnsty.termal
of about 1.5 m f.= the sub-bottom profiles and 12 m for Pt
the marine records Itthereforeappearsthalsomeh)peraol. ANALYSIS (MATHEMATICS) eipansion and comprcssiblit) if ice. snow density change
ic reflections may be generated by variations In materials A procedure is described for monitoring the microfracturing attnbuted lodcstruoive.- intrustiv and melt metamorphism.
that occur near the seabed There i, some evidence of actilty in ice plates subhected to constant loids Sample and the phsict if reglatioin a-nd the effects on penetration
linearity of the anomalies, possibly related to ediment.filled time records of freshwater ice plate deleclion as well as rate of bulb the thermal propertc if the -tre and stress
o o ice gouges, or other changes in material properties rorespnding total acoustic emission actiiSties are presented le.,l Ileat sapacity latent heat of fusin and thermal
at sllow depths. The linear elastic, as well as viscotlasic. respmnse for a condetitii .if ice antinos osera wilde range ofltemperatures

simply supported rectangular ice plate is given Suggested were .nal)red with re rsiion tech-iquis In the easeCR 81-03 fulte work ustng te above procedure Is discussed of snow, the effect ,if denvity %a% alvi evalusted Thecontribution of vap,.r ilfu in it heat transfer through snowHYDRAULIC MODEL STUDY O AWATERIN- CR 81-07 inder Ivith natural and firced <onicte 5ondittons was
TAKE UNDER RAZIL ICE CONDITIONS. e HYDRAULIC CIARACTERISTICS OF TilE a.vvevsd I.spesuuns rpieve-trng speuufru and lent heat
Tantill . T . Mar 1981. lip.. ADA-099 171.8 rcfs DEER CREEK LAKE LAND TREATMENT SITE of sea ice In terms ifnsea ice valis and temperature

WATER INTAKE%. ICE CONDITIONS. FR DURING WASTEWATER APPLICATION. .e- sien fbeoret-cal modes -ere ten that can predict
Ih thermal tond-ctr sie ., fteh huhstii ice ani sea ice

ICE. HYDRAULIC STRUCTURES. ICE PREVEN- A* . in. al . s of .lint. temratue ant fatin air content
TION. PROTECTION. MODELS. BUOYANCY m6-390 1.. rII1
A i 24 scale hydrauli model study of a water intake under SOIl WATER. WASTE DISPOSAL. WATER PREDICTION OF EXPLOSIVELY DRIVEN
frad ice corutroys is presented The intake. h"alc Te O

below the surface of the Sr lawrence River in %a~ssna TREATMENT. IIYDRAULICS. DRAINAGE. IR- RELATIVE DISPLACEMENTS I% ROCKS.

New York. has a throughflow of (1 14 cu m v The mistel RIGATION. SlITPA(E. LAND RECLAMATION Blowt. SIh. June 1981. 2 
t

p. AD-.II .14. IS refs
study. cmducled in the refrigerated flume fac::!) of the l)iunig the nnmer .4 IO*Q. acveatr was applied I0 36.394
t;s Army Cold Region Rescea ch and Engineering ab.iota times t. the I)err (reek I ;ke. Ohio land treatment site ROCK %1(CIIA\AICS. I XPI OSION I :FECTS.
tory.ivestigated methodsiofnimizmin g the frat ice hhkaee Vasteater !tvrihurtnithitr.undioingspray application N ( I-AR IXPI.OSIO\S. SOIL MhCIIANICS.
on the intake Two proictive structurts were m,.drleed is nit unif,,-t- sme lin reeive less than ?oS, and FORICASrI.N(;
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Relative displacement data from high explosive, shallow- Highwiy Research Program These authors studied the from the Fairbanks treatment plant poses little, if any. danger

buried bursts in rock are combined with relative displacement seasonal pavement deflection characteristics of 24 test sites of contamination from heavy mets or pathogens Four.
data from the contained nuclear explosion MIGHTY EPIC on roads in ervice i regons wih freezing indexes ranging year-old seedlings of willow and native woody species growing

Analysis of thse data yields a preliminary. scmi-empsncal from IOOF.days to 2100F-days. They used the Dynaflect on the dam do not have deeply penetrating root systems

technique for predicting the location, direction AMd magnitude cyclic pavement loading device to determine the pavement and therefore don't appear to pose an early threat of leakage

of relative displacements in rock from contained explosions sstem response. Of specific interest to the Analysis was through the dam.

This technique is used to make relative displacement predic- t1e increa.ed pavement deflection after freezing and thawing 81-19
tions for the DIABLO HAWK nuclear blast. and the time to recovery of normal deflection characteristics GROUND-TRUTH OBSERVATIONS OF ICE-

CR $1.12 These characteristics were related to Soi and climatic factors COVERED NORTH SLOPE LAKES IMAGES BYR A AT using statist techniques The moor significant osna.C
REVEGETATION AND SELECTED TERRAIN lions of this statistical analysis are- I) that the freezing RADAR.
DISTURBANCES ALONG THE TRANS-ALASKA index Is not a significant parameter in determining the percent Weeks. W F. ct al. Oct. 1981. 17p. ADA-108 342, 5
PIPELINE, 1975-1978. increase in pavement deflection during thawing, and 2) that refs.
Johnson. A... June 1981. lISp.. ADA-138 426. 41 the ,ecovery time is inversely proportional to the depth Gow. AJ.. Schertler. R.J.
refs. of freezing. As was expected, the most significant variable 38-4414
38-4413 affecting the increase in pavement deflection was the frost

susceptibility classificatin This observation reinforces the LAKE ICE. ICE COVER THICKNESS. RADAR
REVEGETATION. SOIL EROSION. GRASSES, necessityfor careful sclection ofsod matertialsused in pavement ECHOES. ICEBOUND LAKES. ICE WATER IN-

PIPELINES. ENVIRONMENTAL IMPACT. systems. TERFACE. SIDE LOOKING RADAR. UNITED
POLAR REGIONS. CR 81-16 STATES-ALASKA-NORTH SLOPE.
Revegetation techniques along the trans-Alaska pipeline as COLD REGIONS TESTING OF AN AIR-TRANS- Field observations support the interpretation that differences
employed by Alyska Pipeline Serv,ce Company during n the strength of radar returns from th ice covets of
1975-1978 summers were observed Objectives included PORTABLE SHELTER. tn the rth of a a s can be e oermine

determining the success of treatments. identifying problem Flanders. S.N.. Aug. 1981. 20p.. ADA-107 131.9 refs. where the take is frozen complktely to the b dtom An

are, and noticing long-term implhca . O ations 36-1309 icelfrozen soil interface is indicated by a weak return and
and photographs at 60 sites located along the trans-Alaska PORTABLE SHELTERS. TRANSPORTATION. an ice water interface by a strong return The imedialte
pipeline indicated frequent occurrence of successful revegeta- COLD WEATHER PERFORMANCE. AIR- value of this result is that SLAR (side-looking airborne
tion as well as frequent problems. such as erosion, slope PLANES. TESTS. radar) Imagery can now be used to prepare maps of large
instability. poor scheduling of seed application, occurrence bf the Sorth Slopeshowingwhei. the lakesarc shallower
of weed species, failure to optimally reuse topsoil and fine- An air.transportable shelter designed and built at CRR EL de r th m h o iate d the lakarese

graiised soil, and low rates of native species reinasion for us¢ in cold regions underwent testing in Hanover. New of deeper than 1 7 a (the approximate draft of the ake

Alyeskas visual impact engineering was observed to be very Hampshire. and Ft Greely. Alaska The shelter demon- fe at the al of the SLAR flghts) uko athyisn to ystrafedl' somea ofac itsner n ca ab liie fatrve m o ilt by be n o evf t eseh loraeyi~ a g l n n w n a d i o b

successful. as shown by high first-season sur ival However. strated some of its apabilities for moblity by being towed from their sizes or outrt ies. Such information could be
a related pogam for establishing willow cuttings was unsuc- fo more than 60 m behind aous ehcl and by finding st yer-rund W
cessful in 1977 but appeared very promising in 1978 largely beingtransportedonaC-130cargoairplane.aCH-4

7
heicopt e sul , eat

due to improved management and more favorable growing er. and a trailer truck The shelter proved to be vcry

conditions. Terrain disturbances due to the construction easy for a crew of two to four to set up in all weather CR 81-20

of the fuel gas line. snowpalds. and ol spills were examined conditions including -40F cold However. the gasoline- SHALLOW SNOW MODEL FOR PREDICTING

to identify and describe related environmental impacts on powered generator. which was a source for space heat as VEHICLE PERFORMANCE.
natural vegetation Properconstruetionafduseofstowpads well as electricity. functioned very poorly Overall. the Harrison. W.L.. Oct. 1981. 21p.. ADA-108 343. 63
minimized the extent and severity of disturbance Crude prototype successfully demonstrated qualities of self-reliance. gets•

oil spills. although damaging to egetation, did not cause ease of operation and thermal efficiency 39-1261

total kill of vegetation, and certain t)pes of spills may have CR 31-1" SNOW ACCUMULATION. MOTOR VEHICLES.

only shor-term effects Results of restoration research SUBSEA TRENCHING IN THE ARCIC. COLD WEATHER PERFORMANCE. TRAC-
by CIREL along the trans-Alaska pipeline are discussed Mellor, M.. Sep. 1981. 31p.. ADA.108 341.44 refs TION. SNOW COVER EFFECT. ICE COVER EF-

CR 31-13 40-4673 FECT. SLUSH. SNOW DEPTH. GROUND THAW-
VHF ELECTRICAL PROPERTIES OF FROZEN DREDGING. OCEAN BOTTOM. PIPE LAYING. ING. FORECASTING. MODELS.
GROUND NEAR POINT BARROW. ALASKA. ICE SCORING. 1_1i; ACTION. EQUIPMENT. A historical review of research is presented to establish
Arcon.SA..ctal.Junc1981.18p.ADA-103735.32 VELOCITY. ICEBERGS. PRESSURE RIDGES. the state-of-the-art for analyzing the behavior of velclks
res. PROTECTION in shallow snow From this rt iew. the most compreheasive
Delaney. A.J. Environmental conditions are described for the continental and promising model is put together to establish a fust-
36-395 shelf of the western Arctic. and for the shelf of Labrador cut performance prediction mcdel for vehicles operating in

PERMAFROST PHYSICS. DIELECTRIC PROP- and ewfouwalland Specilemphasstsgti entothegouging shallow snow, slush, iee and thawing solds.
ERTIES, RADIO WAVES. FROZEN GROUND of bottom sediments by ice pressure ridges and icebergs. CR 31-21
PHYSICS. SOIL COMPOSITION. %ATER CON- and an approach to systematic risk avalysis is outlined NEAR-INFRARED REFLECTANCE OF SNOW-
TENT. ORGANIC SOILS. Protection of subsea pipelines and cables by trenching and COVERED SUBSTRATES.

direct embedment s discussed touching on burial depth.
Electrical properties of froren ground were measvred usig degree of protection, and environmental impact Convrten. O'Bricn. H.W.. ct al. No

•
.1981. 17p.. ADA-I 10 868.

radio frcqunc) interferometr) (RFI) is the set) high frequen- tinnal land techniques can be adapted for trenching across 16 rcfs
cy (VHF) radiowase band Ice-ric organic silts and lands the beach and through the shallows, but in deeper water Koh. G.
A gravels of variable ice content %cre investigated during specialequipmentisrequired Thede*scesdiscusdinclude 36-2431

early April of both 1979 and 1980 Frequencies btween hydraulic dredges. submarine dredges. pows• ripper.. watcr SNOW, COVER EFFECT. SOLAR RADIATION.

10 and IO MHr were used with best results obtained Jets. disc saws And wheel drtchecs. ladder trenchers and REFLECTION.SUBSTRATES. ICECRYSTALOP.
between 40 and 100 MIfy Surface impedance and magnetic chain saws, r.utemrs and slot millers, ladder dredges vibrator)
induction techniques %ere also used to obtain an independent and percussive machines. and blasting systems Constdera- TICS. RADIOMETRY. METEOROLOGICAL
measure of low frequenc) resiStivit) and to ibtain a separate tion is given to the rclatne mearits of wocking with seabed DATA.
control on vertical inhomogcncil. Soil samples aere tested vchicle, or alternativcl) with direct surface support from The rcflction of solar radiation b) a no cover in situ
for organic and water content The dielectric constants vessels or from the sea ice andtheapparcrtinfluenteofselectedsubstrateswretcsaniiied
determined for the ice-rich organic silts ranged from 40
to 5 5 while those fur the sands and tavels we about CR 1-18 nd a mlcngth rmhands centered ubtrats iluded 1 wnter "wat.

5 1 Dielectric Iot% as date to dc conduction ani -as CHENA RIVER LAKES PROJECT REVEGETA- timothy, orn alfalfa, rasS, conrete% Ird suurface layers

very low for the silts but significant f-rr the vands and TION STUDY-THREE-YEAR SUMMARY. of -crust)" snow and ice Reasonable quaitativc agreement
gtavcls The higher values for the sands and gravels were Johnson. L.A. et al. Oct 1981. 59p. ADA-108 909. between measurementsandtheoreticalpredictionswasdemon-
most likel) due it, the higher concentrations of salt that 22 refs. strafed. uth Indications if quantitative Agreement in the
are reported tio exist in the old beach ridges in this region
All the RFI measurements are beleved to be indicative Rindg. S.D.. Gaskin. D A. defintiin of a •semr-infnit depth- of snow coer It

of only the first few n-eters of the ground although the 36-2222 iat concluded that ult:mcc qntttats,+ agreement btacecn

radiowavs could penetrate to tens of meters REVEGETATION. GRASSES. GROWTH. SOIL theory and measurement will requirethat an •'pticall) effects
STABILIZATION. GRAVSEL. G TATI, grain sire" he drfined :•. trims of ph)scally measurable

CR 81-14 STABILIZATION. GRAVELd VEGETATION. dimensions or metcorotogsicall) predictable characteristics of
WASTEWATER TREATMENT BY A PROTO- UNITED STATES- ALASKA -FAIRBANKS. tI-c ice crystals comipor4ig the snow pack

TYPE SLOW RATE LAND TREATMENT SYS- During the glowing scasosnv of 1977. 1471 and 1979. rgeta- CR 11-22
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CR CRREL REPORTS

velocity show. for the frequencies observed, that the dispersion CR 82-22 the SOFI are the minimum thickness and range of thickness.
confirms the thicknesses and velocities of the two upper layers CONDUCTION PHASE CHANGE BENEATH Dense ice formation occurred most readily when a small
and Is not affected by the deeper a. ture NSUportion of the total surface area had a temperature belowandis otaffcte b th depe s, ctreINSULATED HEATED OR COOLED STRUC- freezing.

CR 82-18 TURES.
OPTIMIZING DEICING CHEMICAL APPLICA- Lunardini, V.1, Aug. 1982, 40p., ADA-119 595, 19 CR 82-26
TION RATES. refs. HYDROLOGY AND CLIMATOLOGY OF THE
Minsk, L.D., Aug. 1982, 55p., ADA-I19 681, 8 refs. 39-1746 CARIBOU-POKER CREEKS RESEARCH WA.
39.1270 PERMAFROST BENEATH STRUCTURES, PER- TERSHED, ALASKA.
CHEMICAL ICE PREVENTION, ICE CONTROL, MAFROST HEAT TRANSFER, FREEZE THAW Haugen, R.K., et al, Oct. 1982, 34p, ADA-122 402,
SALTING, ROAD ICING, SNOW REMOVAL, ICE CYCLES, CONDUCTION, HEAT TRANSFER, Refs. p.25-28.
REMOVAL, SAFETY, FRICTION, TRAFFICA- PHASE TRANSFORMATIONS, UNDER- Slaughter, C.W., Howe, K.E., Dingman, S.L.
BILITY. GROUND PIPELINES, THERMAL INSULA- 37.1233
Snow and ice control on highways has come to rely heavily TION, ANALYSIS (MATHEMATICS), WATERSHEDS, DRAINAGE, PERMAFROST
on the sodium, chloride to maintain a trafficable surface The problem of thawing beneath heated structures on perma- HYDROLOGY, CLIMATE, RUNOFF, ShREAM
for unimpeded movement Empirical approaches have led frost (or cooled structures in non-permafrost zones) must FLOW, PRECIPITATION (METEOROLOGY),
to a wide range of application rates, some clea-ly excessive, be addressed if safe engineenng designs are to be conceived. SEASONAL VARIATIONS, UNITF.D STATES-
but justified on the ground of safety and expediency. The In general there are no exact solutions to the problem of ALASKA-CARIBOU CREEK.
combination of environmental degradation from the huge conduction heat transfer with phse change for practical The Caibou.Poker Creeks Research Watershed is a small
quantibes of salt entering the environment, along with the geometrices. The quasi-steady approximation is used here drainage basin located 48 km northwtst of Fairbanks, Alaska
increased cost of salt itself and the cost of its application to solve the conductive heat transfer problem with phaxe Elevations within the watershed range from 210 to 826
have spurred the search for more precise knowledge of the changeforinsulatedgeometnesincludinginfinitestnips.rectan- esndapprosimately28%ofatsareatsundrlabypermafros.
proper amount of sell to apply to a pavement, considenng ular buildings, circular storage tanks, and buried pipes. Climatic differences between the watershed and Fairbanks
a range of environmental, traffic and chemical parameters. Analytical solutions are presented and graphed for a range are primarily due to the higher elevation ofwatershed. Gen-
Since controlled tests in the field are extremely difficult of parameters of practical importance.
to make, a circular test track of three test pavements, dense- rally the watershed cmatic sites are warmer in wter
graded asphaltic concrete (DOA), open-graded asphaltic con- CR 82-23 and cooler in summer than Fairbanks An analysis of
crete (OGA) and Portland cement concrete (PCC)ws con- Dannual streamfiow data showed an inconsistency of baseflow
ntrutted in a codroom Natural snow and ice were applied DIRECT FILTRATION OF STREAMBORNE cessions from year to year The runoff-rainfall ratio
to the pavements and an instrumented slipping wheel was RoA D IaT . for individual summer storms averaged 0 35 for Caribou
driven over the surfaces to generate frictional forces These Ross, M D., et al, Sep. 1982, 17p, ADA-120 751, 8 Creek Comparisons of spot discharge measurements of
forces were measured and then used to evaluate the response refs. predominantly permafrost and non-permafrost subwatersheds
to salt application with time for three test temperatures Lowman, R.A., Sletten, R.S showed that permafrost.dominated watersheds have a much
OGA had the lowest friction values at a temperature near 39-1272 "flashier "response to precipitation t*an non-permafrost water-E Ssheds A comparion of the annual nlow distribution of
the freezing point, but higher initial values or more rapidly SEDIMENTS, GLACIAL DEPOSITS, GLACIAL he watershed indicated that Caebou Creek has lower summer
increasing values than DGA and PCC following salt application RIVERS, WATER TREATMENT, GEOLOGICAL and atghed inted hat Caru Cre ha loe smer
at the two lower temperatures Optimum application rate n higher winter discharges per unit area than the Chen&
of salt on PCC and DGA lies between 100 and 300 lb/lane SURVEYS, EQUIPMENT. or Salcha Rivers. The temporal variability of the flow
mile (LM), and a higher rate resulted in slight or no improve- A direct filtration, water treatment pilot plant was operated of Caribou Creek is low compared with small- and moderate-
ment in friction. DGA showed anomalous results lower on the Kenai River at Soldotna, Alaska, during the summer sized streams in New England.
friction for 300 Ib/LM and higher friction for both 100 of 1980. The purpose of the pilot plant operations was CR 82-27
and 500 lb/LM. to determine the feasibility of the direct filtration process

for removal of glacial silt The major criterion used to LEAST LIFE-CYCLE COSTS FOR INSULATION
CR 82-19 determine feasibility was production of water containing less IN ALASKA.
WASTEWATER APPLICATIONS IN FOREST than 10 NTU of turbidity For the range of raw water Flanders, S.N, et al, Oct 1982, 4

7
p, ADA-122 806,

ECOSYSTEMS. turbidities encountered (22-34 NTU), the pilot plant testing 6 refs.
McKim, H.L.. ct al, Aug 1982, 22p. ADA-i 119994, indicated that direct filtration was feasible and could be Coutts, H.J.
38 refs. considered as an alternative to conventional water treatment 37-1482
37-462 plants containing sedimentation tanks THERMAL INSULATION, BUILDINGS, COST
WASTE DISPOSAL, WASTE TREATMENT, CR 82.24 ANALYSIS, ECONOMIC ANALYSIS, CLIMATIC
WATER TREATMENT, FOREST ECOSYSTEMS, SUBSEA PERMAFROST IN HARRISON BAY, FACTORS, FUELS, MILITARY FACILITIES.
TREES (PLANTS), GROWTH, LAND RECLAMA- ALASKA: AN INTERPRETATION FROM SEIS- Recommendations for economical thicknesses for building
TION, REVEGETATION, WATER POLLUTION. MIC DATA. insulation result from a study of fuel and construction costs
Under proper design and management, a forest ecosystem Neave, K.G., ct al, Aug. 1982.62p., ADA-121 020, 16 of 12 military installations in Alaska, Acompansonbeteen
in the central United States should renovate municipal was- refs, the insulation thickness that a building owner might choose
tewater as long or longer than conventional sriculural sys- e antoday and what he might choose in 20 years indicates ataatr s on o lngr ha cnvntonl ~tcutualsy-Selmann, P.V. trend for much thicker insulation in the future An analysis
teins, especially when design limtitations are hydraulic loading 39-1727 t for much thce insion is t ut Anaayis
rate, heavy metals, P and N Forest systems require of ho, much more expnsie a building built today with
smaller buffer zones than agrcultural systems and lower SUBSEA PERMAFROST, SEISMIC SURVEYS, the thickness that would be appropriate 20 years hence
sprinkler pressures Immatur. forests are better wastewater BOTTOM SEDIMENT, SEISMIC REFRACTION, indicates only a small penalty in life-cycle costs for the
renovators than mature for-.ts SEISMOLOGY, NATURAL RESOURCES, additional insulation Therefore, a minimum of R-32 walls

CR 92-20 OCEAN BOTTOM, UNITED STATES-ALASKA and R-62 attcs is recommended for most of Alaska

DECELERATION OF PROJECTILES IN SNOW. -HARRISON BAY. CR 82-28
.Ibert, D.G., ct al, Aug 1982, 

2
9p, ADA- 119676, 11 Velocity data derived from petroleum industry seismic records EVALUATION OF VAISALA'S MICROCORA

refs. from Harrison Bay show that high-velocity material (>2km/s) AUTOMATIC SOUNDING SYSTEM.
rihod interpreted to be ice-bonded permafrost is common Is Andreas, E.L, ct al. Oct. 1982, 17p.. ADB-070 01 IL,Richmond, P.W. the eastern part of the bay, the depth to high velocity 17 refs.
39-1271 material increases and velocity decreases in an orderly manner r rf .
SNOW DENSITY, PENETRATION TESTS, PRO- with increasing distance from shore until the layer is no Richter, W.A
JECTILE PENETRATION, MILITARY RE- longer apparent The western part of the bay is less 37-1529
SEARCH, VELOCITY, IMPACT STRENGTH orderly, possibly reflecting a different geological and thermal MARINE METEOROLOGY, METEOROLOGI-
Instrumented M374 protectiles were launched into snow, history This westzrn part may be an sundated section CAL INSTRUMENTS, METEOROLOGICAL
nylon, and Styrofoam targets using a K5 nm rndius centrifuge of the low coastal plain characterized by the region north DATA, WIND (METEOROLOGY).
For snow of 410okgcu m density, the 3 I-kg test projectile of Teshekpuk Lake. and could have contained deep thaw

rins lakes. creuting low velocity cones Along some seismic During the r nddell Polyny Enpedition in the southern
e sperienced decelerations of approrimately 220, 400, and lines, the high-velocity material extends approximately 25 ocean, over 60 upper-air soundings were made with a Vaisala
550 msq a (at a depth of 0 I m) for inal impact velocities km offshore. MicroCORA Automatic Sounding System installed on the
of IS. 30 and 46 m/s respctiely These values disagree fSoviet icebreaker MikhadSomov The MicroCORA system
with values predicted from a simple hydrodynamic drag CR 82.25 measures the wind vector by using the Omega navaid signals
force approximation The decelerations measured for snow EXPERIMENTAL INVESTIGATION OF PO- to track the balloon-borne radiosonde This windfinding
targets were always greater than those measured for nylon TENTIAL ICING OF THE SP.A -E SHUTTLE EX- is thus unaffected by any motions of the ground s taatio,
shaving targets (of density 120 kglcu m) indicating that the system is easy to use, and the data sem accurate
this material is not a good analog for snow of the density TERNAL TANK. Comparison launches, during which the Vaisala radiosonde
used in these tests Ferrick, M.G.. et al, Sep. 1982. 305p., ADA-121 330 and the sonde of another manufac" rer were carried on

CR 82-21 Itagaki. K., Lemieux, G.E., Minas, S.E. the same balloon, indicate that the MicroCORA pressure

ACOUSTIC EMISSIONS FROM POLYCRYS- 39-1712 and temperature data are also of high quality There
ALLO NTICE. EAIRCRAFT ICING, TANKS (CONTAINERS), were problems with the MicroCORA measurement of humidt-

TALLINE ICE. ty. howcser. because of an inordinate number of failures
St Lawrence, W F, et al, Aug 1982, 15p, ADA-I 19 SPACECRAFT, PROTECTIVE COATINGS, of the humidity sensor, the HIumicap, which is prone to
632, 18 refs THERMAL INSULATION, ICE FORMATION, drift After a unit-by-unit hardware evaluation of the
Cole, D.M. COUNTERMEASURES, SURFACE TEMPERA- componentsofthe MicroCORAsystem, itespected relibhility

37-734 TURE, STATISTICAL ANALYSIS, EXPERIMEN- fur use at sea is judged only fair, several units were poorly

ICE CRYSTAL STRUCTURE, ICE ACOUSTICS, TATION. packaged, and servicing and repair require a high degree

COMPRESSIVE PROPERTIES, STATIC LOADS, The thermal protection system tiles on the space shuttle of technical expertise (Auth.)
Orbiter aic extremely sensitive to impact damage Such CR 82.29FRACTURING, STRESSES, STRAINS, TEMPER- impacts c,,uld be caused by ice particle% dislodged from GROWTH OF FACETED CRYSTALS IN A SNOWATURE EFFECTS, TIME FACTOR, TESTS the outer surface of the external tank 4E ) during C EuR .

The acoustic emiston response from fine-grined polycrystal. The ET, which contains the cryogenic propellant tanks. is COVER
line ice subjected to constant comprcssivc loads was examined covered with a spray-on foam insulation (SOFI) to mininize Colbcck, S C . Oct. 1982. 19p, ADA- 122 792, 45 refs
A number of tests were conducted with the nominal stress ice formation The objective of this investigation vas 37-1722
ranging from 08 to 3 67 MPa at a temperature of -5 C to cperimcntally explore a range of environmental conditions SNON% CRYSTAL GROWTH, RECRYSTALLIZA-
The acoustic etission response ws recorded and the data fir which signficant icing potential exists for the ET .. TION, SNOW CRUST. DEPTH HOAR, HEAT
are presented with respect to time and strain The source significant finding, which became evident early An the experi. FLUX, VAPOR TRANSFER. GRAiN SIZE, THER-
of acoustic emissions in Ice is considercd in terms of the mental program, was that computer models based upon the
formstin of both microfractures and vstle fractures that average SOFI thickness predicted panel surface temperatures MODYNAMICS SNOW DENSITY. TEMPERA-
develop without catastrophlc failure of the ice. A model that were considerably higher than those obscrved F,, TURE EFFECTS. TEMPERATURE GRADIENTS.
to describe the acoustic emissmio tesponse is developed an assessment of icing. the important values to chatactcrrce SNOW COVER.
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Ice grains in a snow cover with a low temperature gradient CR 82-33 CR 82-36
assume a well-rounded equilibrium form However, at ON THE DIFFERENCES IN ABLATION SEA- LONG-TERM MODIFICATIONS OF PERENNI-
temperature gradients of 0 t to 0,2C/cm (depending somewhat SONS OF ARCTIC AND ANTARCTIC SEA ICE. ALLY FROZEN SEDIMENT AND TERRAIN AT
on temperature and snow density), the rounded grains recrystal-
lize into a faceted kinetic growth form The Is, 'empera- Andfeas, E.L.,et al, Oct. 1982, 9p, ADA-122 454,41 EAST OUMALIK, NORTHERN ALASKA.
ture gradient must play a decisive rote in mov, ,se vapor refs. For another source see 36-2836 (MP 1517). Lawson, D.E., Nov. 1982, 33p, ADA-123 731, Refs.
fast enough to sustain the rapid growth rate t ed with Ackley, S.F. p.30-33.
the kinetic growth form Once the larg. ..raiture 39-1728 37-2377
gradient is removed, the grains recrystalize to the SEA ICE, ICE MELTING, ABLATION, PERMAFROST THERMAL PROPERTIES, DEG-
equilibrium form The recrystallization oc,.u. in either METEOROLOGICAL FACTORS, ICE CONDI- RADATION, SOIL EROSION, SEDIMENTS,
direction without a change in bulk density. The growth
or faceted crystals begins at the warmer base of the snow TIONS. TUNDRA, ENVIRONMENTAL IMPACT, THER-
coverwhere theexcess vaporpressure islargest A transition Arctic sea ice is freckled with melt ponds during the ablation MOKARST, ACTIVE LAYER, HUMAN FAC-
between the overlying rounded grains moves upward is time. season, Antarctic sea lee has few, if any On the basis TORS ENGINEERING, UNITED STATES-
Faceted crystals also grow just below crusts of reduced ofa simple surface heat budget, we investigate the meteorologi- ALASKA-OUMALIK.
permeability, where the increased vapor accumulation can cal conditions necessary for the onset of surfac" melting Camp construction and drilling activities in 1950 at the
sustain the excess vapor pressure needed for kinetic growth in an attempt to explain these observations The low East Ounalik d nll site in northern Alaska caused extensive
The heat and vapor flows are described using a model based relative humid y associated with the relatively dry winds degradation of ice-rich, perennially frozen silt and irreversible
on thermodynamic equilibrium. The temperature disrtibu- off the continent and an effective radiation parameter smaller modification of the upland terrain In a study of the
tion is shown to be quasi-linear at steady state in homogeneous than that characteristic of the Arctic are primarily responsible long-termdo e upl a ti In a rsu fate

sno Th 17~ryt~liztio ofthesnw i moele usng for the absence of melt features in the Antarctic Together ln-emdegradational effects at ibis site, the near-surfacesnow The recrystallization of the snow is medeled using frtebsneometftusmthAtati Tgtergeology was defined by drilling and coring 76 holes (maximum
the rounded grains as sources and the faceted grains as these require a surface-layer air temperature above 0 C depth of 34 m)in disturbed arnas and by laboratory analyses
sinks In the future this model should be extended to before Antarctic sea ice can melt A ratio of the bulk of 34 or in disturbaes nludingloed
account for different temperatures among the sources and transfer coefficients C(H)IC(E) less that. I also contributes of these cores Terrain dsturbnces, including bolldozed

sinks, to the dissimilarity in Arctic and Antarctic ablation seasons roads and excavations, camp structures and off-road vehicle
The effects of wind speed and of the sea-ice roughness trails, were found to have severely disrupted the site's thermal
on the absolute values of C(H) and C(E) seem to moderate regime fhis led to a thickening of the astive layer.

CR 82-30 regional differences, but final assessment of this hypothesis melting of the ground ice, thaw subsidence and thaw consolida.
EUATIONSFORDETERMININGTHE0A awits betteredataespecutial fsm t o pthe s tn of the sediments Slumps, sediment gravity flows
EQUATIONS FOR DETERMINING THE GAS awaits better data, especially fr. n the Antarctic and collapse of materials on slopes bounding thaw depressions
AND BRINE VOLUMES IN SEA ICE SAMPLES. expanded the degradation laterally, with thermal and hydraulic
Cox, G.F.N., et al, Oct. 1982, 1 lp , ADA-122 779, 13 erosion removing material as the depressions widened and
refs. deepened wil- time Degaditional processes became less
Weeks, W.F. active after thawed sediments thickened sufficiently to slow
37-1723 the increase in the depth of thaw and permit slope stabilization.
SEA ICE, BRINES, GAS INCLUSIONS, ICE DEN- The site's terrain is now irregular and hummocky with numer-

ous depressions Seasonal thaw depths are deeper in din-
SITY, ICE TEMPERATURE, ICE SALINITY, CR 82-34 turbed areas than in undisturbed ateas and reflect the new
TEMPERATURE EFFECTS, COMPUTER AP- HYDRAULIC MODEL STUDY OF PORT moisture conditions and morpholopy The seventy of dis-
PLICATIONS, ANALYSIS (MATHEMATICS). HURON ICE CONTROL STRUCTURE. turbance is much greater at East Oumalik than at another
Equations are developed that can be used to drtermine Calkins, D J., et al, Nov. 1982, 59p., ADA-123 715, 8 old drill site, Fish Creek The difference results primarily
the amount of gas present in sea ice from measurements refs. from differences in the physical propetties of the sediments,
of the bulk ice density, salinity and temperature in the Deck, D.S , Sodhi, D S. including the quantity and distribution of ground ice. In
temperature range of -2 to .30C. Conversely these relation 3areas similar to East Ounialik, the removal or severe compac-

bem eratuedn -to thesdensityofseai e anction CEC- 37-2375 tion of the vegetative mat would caus, similar adverse physicalsips can be used to give the density Of Sea e as functn ICE CONTROL, HYDRAULIC STRUCTURES, tond shouldof its temperature and salinity, considering both the presence
of gas and of solid salts in the ice. Equations see also ICE NAVIGATION, ICE MECHANICS, FLOAT- therefore be avoided
given that sllow the calculation of the gas and brine volumes ING ICE, ARTIFICIAL ICE, ICE LOADS, ICE
in the ice at temperatures other than that at which the FLOES, DOPED ICE, PORTS, MODELS. CR 82-37
bulk density was determined The see discharge through an opening in an ice control LANDSAT-ASSISTED ENVIRONMENTAL

structure was documented to be a funetion of the floe size, MAPPING IN THE ARCTIC NATIONAL WILD-
CR 82-31 ice type, ice floe conditions and vessel direction. The LIFE REFUGE, ALASKA.

model data for the average ice discharge per vessel transit Walker, D A., ct al, Nov. 1982, 59 p. + 2 maps, ADA-
BERING STRAIT SEA ICE AND THE FAIRWAY sealed to prototype values compared favoiably with data 123 440. Refs, p 34-37.
ROCK ICEFOOT. taken at the St. Marys River ice control structure (ICS) Acevedo, W, Everett, K.R, Gayd,'s, L, Brown, J.,
Kovacs, A., et al, Oct. 1982, 40p, ADA-122 477, 45 The model results of the force measurements were also
refs. consistent with data taken at the St Marys ICS The Webber. P.J.
Sodhi, D.S., Cox, G.F N. dynamic loading conditions were independent of vessel diree- 39-1274

tion The dynamic loading to the strbcture using 3 types TUNDRA, MAPPING, REMOTE SENSING,
39-1273 of ice (plastic. natural and urea-doped) showed a considerable GEOBOTANICAL INTERPRETATION, ENVI-
ICE CONDITIONS, SEA ICE, PRESSURE difference in their means and standard deviations The RONMENTS, SOILS, PATTERNED GROUND,
RIDGES, ICE PRESSURE, ICE FORMATION, urea-doped ice was evaluated for dynamic liisding conditions, VEGETATION, CLASSIFICATIONS, LANDSAT,
OFFSHORE LANDFORMS, ICE LOADS, and reasonable peak values of 3 to 5 times the mean load
GROUNDED ICE, AERIAL SURVEYS, BERING at each measuring position were recorded, independent of UNITED STATES-ALASKA---ARCTIC NA-

STRAIT. vessel direction It appears that synthetic random see TIONAL WILDLIFE REFUGE.
Ioes may be used in model studies %here ice discharge This report presents a Landsat-derived land cover map ofInformation on sea ice condirons i the Bering Strait and through an opening in a structure needs to be documented the northwest portion of the Arctic National Wildlife Refuge,

the iefoot formation aronnd Fairway Rok, located in the This study shows the synthetic random ice floe discharge Alaska The report is divided into two parts The
strait. is presented Cross-sectional profiles of Fairway to fall reasonably within the values obtained for natural first is devoted to the land cover map with detailed descriptions
Rock and the relief of the iccfoot are given along with ice discharge for both rafted and non-rafted ice fields above of the mapping methods and legend The second part
theoretical analyses of the possible forces active during icefoot the ICS However, the question of whcther synthetic is a description of the study area The classification system
formation It is shown trat the ice cover most likely ice can be used for analying force distribution r-t dynamic used for the maps is an improvement over existing methods
fails in flexure as opposed to crushing or buckling, as the force loading criteria cannot be fully answered at this time of describing tundra vegetation It is a comprehensive
former requires less force Field observations reveal that because the load distributions of the synthetic and natural method of nomenclature that consistently applies the same
the Fairway Rock icefoot is massive, with ridges up to floes appear to differ critera for all vegetation units It is applicable for large-
15 m high, a seaward face only 20 deg from vertical, and and small-scale mapping and is suitable for describing vcgeta-
interior ridge slopes averaging 33 deg The icefoot is tion complexes. which arc common in the patterned-ground
believed to be grounded and its width ranges from less terrain of the Alaskan Arctic The system is applicable
than lO to over 100 n it, Landsat-dericd land cover classifications The descrip-

tion of the study area focuses on rive primary terrain types-
CR 82-32 flat tbw-lake plains, hilly coastal plains, foothills, mountainous

FLUID DYNAMIC ANALYSIS OF VOLCANIC terrain, and riser flod plains Topography, landforms,

TREMOR. CR 8235 soils and vegetation are clscribed for ea.h terrain type

Ferrick, M.G, et a, Oct 1982. 12p, ADA-122 "Ill CLIMATE OF REMOTE AREAS IN NORTH- The report alo ,iontains area summaries for the Landsat-
CENTRAL ALASKA: 1975-1979 SUMMARY. derd map categories The area summanris arc generated

28 refs. Rfor the five terrain types and for the 89 townships withinQamar, A., St Lawr cHaugen, R K Nv. 1982. p. ADA23 719, 31 the study areas Two land cover snaps at 1 250.000 are

37-1499 ref. included

FLUID DYNAMICS, SEISMOLOGY. VOL- 37-2376
CANOES. EARTHQUAKES, ICEQUAKES. GEO- CLIMATE, SNOW ACCUMULATION. PRECIPI- CR 82-38
MAGNETISM. TATION (METEOROLOGY), AIR TEMPERA- WINDOW PERFORMANCE IN EXTREME

Low-frequency (< 10 Hz) volcanic earthquakes ongatc TURE. TEMPERATURE GRADIENTS, STATIS- COLD.

at a wide range of depths and occur before, during. and TICAL ANALYSIS. TEMPERATURE VARIA- Flanders, S N ct al, Dec, 1982, 21p, ADA-124 571,
after magmatic eruptins The characteristics f hee TIONS. UNITED STATES -ALASKA For another versin see 35-2514. 10 refs
earthquakes suggest that they are not typical tectonic events Air temperature, precipitation, and some ground surface tern- Btiska. J . Barrett, S
Physically analogous prod..cses occur in hydraulic fracturing peratures predominantly from remote areas of c.entral and 38-4415
of rock formations, liv,.frcquen.y jcequakes in temperate northern Alaska arc slatimsiu.ally and graph.ally summarized ICING. WINDOAS, V.EATHERPROOFING.
glaciers, and auturcsonance in hydroelectric power stations on a monthly basis for a fivc-year period (t97 79) 7he MILITARY FACILITIES. rtIERMAL INSULA-
We propose that unsteady fluid flow in volcanic cionduits remote site data %ere obtaincd during the ,Purse if several TION. COLD WEATHER CONSTRUCTION.
is the common source mechanisn of lirw-freqacncy volcanic CRRE'. investigations To provide a iore cimprehensive HEAT LOSS. AIR LEAKAGE, HUMIDITY, CON-
earthquakes (tremor) The fluid dynamic source mechanism covcrage, these data are presented together with data iobtamed
explaim low-frcqucnc) earthquakes of arbitrary duration, mag- at National 'Acather Service statins i i the area The DENSATION. COUNTERMEASURES. COST
nitude. and depth of origin. as unsteady flow is independent analysis is based on four Livinlav regions wtrnot the study ANALYSIS
of physical properties of the fluid and .onduit Fluid area. the (iontinental Ineriior the lrioks Ranir the Arct..itc xtreme -d LklausCs heavy buildup iif frot. Intl .ondcnsa-
transients occur in both low-is .osity gases and high-visiosty Foothills. and the Arctic. Coastal Plain A detailed anl)%is ion is many wndlhr.s It also ia.rea'cs the incentive
liquids A fluid transicnt analysis Lan be formulated a% of i.oastat-mland summer air icinperature gradients on th.z fr inproving the airtightncss of windows against heat loss
gencrally as is wartanted by kiiow ledge if the compoution Arcti. (oastal Plus is given Stati, lutrics fi tIhe (Our study shos thai tightening ipe,.ifi .ations for Alaskan
and physical properties of the fluid. material propertes gcirie. 197S.79 period ,nd tabulated air and ground tepcraure w ini ows to permit sly, lo of the air leakage allowed
try and roughness of the conduit. and boundary onduiitidns statistics are in.luded as appendtCes hy .urrcnt Anerian airlightness sianidards i% eionomically

21



CIR CRREL REPORTS

attractive. We also recommend triple glazing in much both from the snow surface and from the air, a shelf thickness depth in the model. The decrease in removal rate as
of Alaska to avoid window icing in homes and barracks. of about 275 m was easily detected The bulk conductivity temperature declined is supported by the krown dependence
Wi. ase our conclusions on a two-year field study of Alaskan of the ice shelfat Site J-9 was higher thanonginaly anticipated, of Henry's constant and diffusivity on temperature The
military bases that included recording humidity and tempera- and this limited the radar sounding depth to about 405 model was validated on a second overland flow system.
ture data, observing moisture accumulation on windows and m when operating at a frequency of 20 MHz (Auth. The surface soil concentrations of the trace organics determined
measuring airtightness with a fan pressurization device. mod) at the end of the experiment suggest that a secondary mech-

CR 82-39 Canism renews the surface activity rapidly enough so that
RNE ZO E NCR 82U44 contaminants do not build up on the surface, with the possible

BRINE ZONE IN THE MCMURDO ICE SHELF, CASE STUDY OF LAND TREATMENT IN A exception of PCB. Biodegradation is suggested as the
ANTARCTICA. COLD CLIMATE-WEST DOVER, VERMONT. predominant secondary mechanism rather than volatilization
Kovacs, A, et al, Dec. 1982, 28p., ADA-124 516, 29 Bouzoun, JR., et al, Dec. 1982, 96p., ADA-125 438, because substances less volatile than PCB were not found
refs. 42 refs. Collection of two articles. at the end of the experiment
Gow, A.J., Cragin, J.H., Morey, R.M. Meals. D.W., Cassell, E.A. CR 83-04
37-3355 37-3494 ICE GROWTH ON POST POND, 1973.1982.
ICE SHELVES, BRINES, ICE SALINITY, AN- ICE FORMATION, WASTE TREATMENT, 0ow A.J, et al, Feb. 1983, 

2
5p., ADA.126 334, 15

TARCTICA-MCMURDO ICE SHELF. WATER TREATMENT, SNOW ACCUMULA- refs.
A 4.4-.m-high brine step in McMurdo Ice Shelf has migrated TION, LAND RECLAMATION, COLD WEATH- Govoni, J W.
about 1.2 km in 4 years This migration is proof of ER PERFORMANCE, GROUND WATER, 40.4676
the dynamic nature of the step, which is the leading edge WATER PIPELINES, HYDROLOGY, NUTRIENT ICE GROWTH, ICE DETERIORATION, PONDS,
of a brine wave that originated at the shelf edge after
a major break-out of the McMurdo Ice Shelf. The inland CYCLE, SURFACE WATER SNOW ICE, ICE COVER THICKNESS,
boundary of brine oenetration is characterized by a series A slow rate land treatment system that operates throughout METEOROLOGICAL FACTORS, SEASONAL
of descending steps that are believed to represent terminal the year in a very cold climate is described in detail Infor- VARIATIONS, ICE MODELS, DEGREE DAYS,
positions of separate intrusions of brine of similar origin mation on the geology, soils. vegetation, wildlife and the
The inland boundary of brine percolation is probabl; climate at the site is also presented Winter operationsl STEFAN PROBLEM, UNITED STATES-NEW
controlled largely by the depth at which brin encounters problems such as ce formation on the elevated spray laterals, HAMPSHIRE-POST POND.
the im/ice transition (43m) However, this boundary and freezing and plugging of the spray nozzles are discussed, Measurements and analysis of seasonal ice growth and decay
is not fixed by permeability considerations alone, since measur- as are their solutions The detailed results of a I-year on Post Pond, New Hampshire, for the period 1973-1982
able movement of brine is still occurring at the inland boundary study to characterize the seasonal performance of the system, are presented Observations included ice thickness measure-
Freeze-fractionation of the seawater as it migrates through to develop N and P budgets for the system, to monitor meats, examination of the various ice types contributing
the ice shelf preferentially precipitates virtually all sodium specific hydrologic events on the spray field, to monitor to the ice cover, and measurements of meteorological prame-
sulfate, and concomitant removal of water by freezing in shallow groundwater quality, to monitor the groundwater ters for correlation with and modeling of the ice growth
all pore spaces of the infiltrated fim produces residual bines quality in off-site wells, and to monitor the water quality process, The overall nature of ice growth and decay
approximately six times more concentrated than the original of two rivers that border the site are presented Recommen- (ice loss) on Post Pond has been ascertained, the seasonal
seawater. (Auth.) dations for the design and operation of other slow rate variability in the timing of freeze-up and ice-out and the

CR 82-40 land treatment systems to be constructed in cold climates duration of the ice cover have been determined, and the
are included. relationship of ice growth to freezing-degree-day records eva-

BREAKING ICE WITH EXPLOSIVES. rluated on the basis of a Stefan conduction equation modified
Mellor, M., Dec. 1982, 64p., ADA-123 761, 25 refa. C 83.01 to deal with ice sheets covered with or free of snow. Ice
37-2378 ANALYSIS OF ROOF SNOW LOAD CASE growth occurs predominantly by the direct freezing of lake
ICE BREAKING, ICE BLASTING, EXPLOSIVES, STUDIES; UNIFORM LOADS. water, but snow ice may compose as much as 50% of the
EXPLOSION EFFECTS, UNDERWATER EXPLO- O'Rourke, M, etal. Jan 1983, 29p., ADA-126 330,12 ice cover in winters with higher than average snowfall.

SIONS, ICE COVER THICKNESS, STATISTICAL refs. Freeze-up leading to the establishment of a stable ice cover

ANALYSIS, COMPUTER APPLICATIONS, Koch, P., Redfield, R. occurs during the 4-week period from the end of November

ANALYSIS (MATHEMATICS), DESIGN. 37-3351 to the end of December. Maximum seasonal ice thicknesses
were from 45 to 67 cm and are generally attained during

The use of explosives to break floating ice sheets is described, ROOFS, BUILDING CODES, SLOPE ORIENTA- the first two weeks of March, ice-out, marking the final
and test data are used to develop curves that predict explosives TION, DESIGN. STATISTICAL ANALYSIS. disappearance of ice from Post Pond. usually occurs by
effects as ice thickness, charge size, and charge depth vary Roof snow load case studies gathered throughout the United the third week of April The overall rate of ice los
Application of the curves to practical problems is illustrated States over a three-year period are analyzed. The objective is three to four times that of ice growth, and is dominated
by numerical examples The general features of underwater of the analysis is to determine a relationship between the initially by melting from the top. As much as 50% of
explosions are reviewed and related to ice blasting Quasi- snow load on the ground and the corresponding uniform the ice may be lost in this way before the Ohset of any
static plate theory is considered, and is judged to be inapplicable snow load on flat and sloped roofs The main parameters bottom melting Final dissipation of the ice cover is usually
to explosive cratering of ice plates The specific energy considered are the thermal charactentics of the roof. the expedited by candling resulting from preferential melting
for optimized ice blasting is found to compare quite favorably roof slope and the exposure of the structure Exposure and disintegration of the ice at crystal boundaries.
with the specific energy of icebreaking ships All available has the strongest effect on the ratio of ground to roof
field data for ice blasting are tabulated in appendices. together snow loads Comparisons are made with existing inod CR 83-05
with details of the regression analyses from which the design proposed building codes and standards DYNAMIC ICE.STRUCTURE INTERACTION
curves are generated CR 63-02 DURING CONTINUOUS CRUSHING.
CR 82-41 COMPUTER MODELING O TIME-DEPEND- Milittuncn, M.. Feb 1983, 

4
8p., ADA-126 349, 22

EVALUATION OF PROCEDURES FOR DETER- ENT RIME ICING IN THE ATMOSPHERE. refs.
MINING SELECTED AQUIFER PARAMETERS. Lozowski, E.P., et al, Jan 1983, 

7
4p., ADA-126 404, 37-3441

Daly, C.J, Dec. 1982, 104p,, ADA-125 437, Refs. 19 refs, ICE SOLID INTERFACE, OFFSHORE STRUC-
p.93-104. Olesktw, M.M. TURES, PILE STRUCTURES, ICE PRESSURE,
37-3496 37-3497 DYNAMIC LOADS, ICE LOADS. VELOCITY,
GROUND WATER, WATER FLOW, HYDROLO- AIRCRAFT ICING, ICE ACCRETION, TIME TESTS.
GY, PERMEABILITY, WATER POLLUTION, FACTOR, ICE FORMATION, COMPUTERIZED This report presents the results of dynamic ice-structure
POROSITY, TESTS. interaction model tests conducted at the CRREL Ice Engineer-PO OSTY TST.SIMULATION, HELICOPTERS, MATHEMATI- ing Faclty A flxible, sigle-ple, bottom-foundd offshore
Many of the important factors influencing the choirce of CAL MODELS. structure was Aile, snl pile ottom- oue o e
approsrtate aquifer test procedures are presented The simulated by a lest pile with about a one-
concepts of bias, accuracy and spatial variability are explained A numerical model of rime ice accretion on an arbitrary to-ten scale ratio Urea (instead of sodium chloride) was
Thedefinitionsofanumberofaquiferparametersaredeveloped two-dimensional airfoil is presented The physics of the used as dopant to scale down the ice properties, resulting
frombasic principlesdemonstrting the underlyingassumptions model are described and resultsare presented that demonstrate, in good model ice properties Six ice fields were frozen
and limitatiorns The parameters considered are pezomctric by comparison with other theoretical data and experimental and 18 tests carried out In all cases dittinctive dynamic
head, hydraulic conductivity /intrinsic permeability, flow direc- data, that the model predictions are believable Results ice-structure interaction vibrations appeared, from which abun.
tion. specific discharge magnitude, transmlssivity, volumetric are also presented that illustrate the capability of the model dant data were olletcd in tests with linear ice velocity

flow sat. total porosity. effective porosity, average linear to handle time-dependent rime ice accretion, taking into sweep. sawtooth-shaped ice force fluctuations occurred first.
velocity, storage coefficient, specific yield. dispersion coefi- acour.t the feedback between the ice accretion and the With increasing velocity the natural a '-Irs of the test pile
cieat-aquifer dispersivity For each parameter several tech. airflow and droplet trajectory fields were excited, and shifts from one mode , another occurred
niques are described, evaluated and ranked in terms of per- CR 83-03 The maXimum ie force valuc arppearcd mostly with low

and value to contamnantyASSESSMENTtOFaHE TaluTAtoLcome t loading rates but high forces appeared randomly at high
cved potetial accuracy smpcy man ASSESSMENT OF THE TREATAB ITYgeneral trend, ie force maximums.
transport studies It must be stressed. however, that h TOXIC ORs a genealt re d ith m as,

evaluations are based principally upon theoretical grounds. GANICS BY OVERLAND FLOW. asrages and si.adard desiation% decreased with increasi
and not upon actual conduct of the desnbed procedures Jenkins, T P, et al. Jan. 1983. 

4 7
p. ADA-126 384. ice velocities The aspect ratio effect of the ice force

CR 82-42 Refs. p 28-30. is coninuous crushixg follovis the same dependence as in

EFFECTSOFCONDUCTIVITYOFHIGH-RESO. Leggett, D.C., Parker. L V. Oliphant, JL. Martel, static loadings The frequency if obsersed ice forces is

LUTION IMPULSE RADAR SOUNDING, ROSS C.J, Foley, B T. Diener, CJ ytromgly dominated by thc natural modes of the dtructure .
IC H LATRTC.37-3498 Dynamn.all untabic natural mode% tend it make the develop.

ICE SHELF, ANTARCTICA.3739
Marey, R.M ,ctal, Dec 1982, 12p.. ADA-124 456.16 WASTE TREATMENT, WATER TREATMENT, ing ice force frequenctc c same as the natural frequencies

refs. LAND RECLAMATION. TEMPERATURE EF- CR 83.06
A FECTS. SLOPES, WATER POLLUTION, AB- CHEMICAL FRACTIONATION OF BRINE IN

Kovacs, SORPTION. WATER FLOW THE MCMURDO ICE SHELF, ANTARCTICA.37- 33 54

RADAR ECHOES, ELECTRONIC EQUIPMENT. The removal efficiency for 13 trace organus in wastewater Cragin. J H .ct at. Mar 1983. 16p.. ADA-127 821.23
was %tudiced tin an outdoor, prototype oerland io'w land refs

ICE COVER THICKNESS, OCEAN CURRENTS. treatmern systm The remval for each of these substances Gow. A.J.. Kovacs. A
ANTARCtCA-ROSS ICE SHELF was greater that 94'- at an application rate of 04 cm/hr 38-688
The system was evaluated to detect sea ice on the bottom The percent removals declined as applicatnon rates were ICE CORES, ICE SALINITY, ICE COMPOSITION,
of the Ros Ice Shelf, detect the preferred honriontal c. increased The rate of remosal from solutiun was described - SHEIVES, ICE PtYSICS. ANTARCTICA -
axis iimuthal direction of the sea ice ,rystals and determine by the sum or two mass-transport limited. first-order rate ICE
the direction of the current, under as Antarctic ice %helf coeffiieents representing volaticati n and sorption A MCMURDO SOUND
Surface radar survey on the Rss Ice Shelf at Site 1- model based tin the to,fiin theory) as developed, the )urig the austral sunitners f 1976.77 ani 1971-79. several
snd surface and airborne radar profiling tin the Mc'u~rdo observed removal rate ,ocfficicnts were regressed against LCc cures were aken from the %|,cNutrd,, I ce helf brine
Ice Shelf were made The CRRhI. impulsc radar system three properties if each substance the cIlnr)' constant. tonc toi unsestugaic its thermal, ph)ita and ichemi.al proper-
was unable to detect the sherlf bottom at Site J 9, which the ,tuol water partiitin oefficicet ani the mOIeular ties ( hemical anslses i hrine sanples from the i,oungest
drilling revealed to he 416 m ielow the snow surface The wcight The depenince of the remoal process on temrera. luppermosl) brine wave shi,' that it ,oniamv sea salts in
radar system was used Ini profile the McMurdo Ice Shelf ture was studied and is inclurded along with average water nmai seawater prilrrton, I uthcr irland. deeper and
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older brine layers, though slightly highly saline (S > 200%). CR 83-10 dependence of brittle frncture strength on grain size. A
are severely depleted in (S04)2-/Na+ ratio being an order COMPUTER MODELS FOR TWO-DIMEN- uniaial tensile testing technique, including specimen prepara-
of magnitude les than that of normal seawater Analyses Oion and loading system design was developed and employedof Na+, K+, C&2+, Ms2+, (So4)2- and el- together SIONAL STEADY-STATE HEAT CONDUCTION. to verify the model The tensile strength of ice in purely
with solubility and temperature considerations, show that Albert, M R., et al, Apr. 1983, 90p., ADA-128 793, 8 brittle fracture was found to vary with the square root

the sulfate depletton is due to selective precipitation of mirabi- refs. of the rciprocal Of grain size, supporting the relationship
lite. Na2S041OH20. The location of the inland bonda Phetteplace, G. that the theory saggests The inherent strength of the
of brine penetration is closely related to the depth at which 38-543 ice lattice and the Hall.Petch slope are evaluated and findings
the brine encounters the tim/ice transition, However, PERMAFROST HEAT TRANSFER, PERMA- discussed in relation to previous results Monitoring of
a small but measurable migration of brine is still occurring aROST
in otherwise impermeable ice, this s attributed to utectc FROST PHYSICS, FROST ACTION, THERMAL ounsights intemssth process orporatedn the duntets,ce povidgeformdissolution of the ice by concentrated brine as it moves CONDUCTIVITY, UNDERGROUND PIPE- inon
into deeper and warmer parts of the McMurdo Ice Shelf LINES, BOUNDARY LAYER, COMPUTER PRO-
(Auth.) GRAMS, MATHEMATICAL MODELS.

This report outlines the development and verification of
two computer models of two-dimensional steady-state heat CR 8315
conduction including a variety of boundary conditions One LAKE WATER INTAKES UNDER ICING CON-

CR 83-07 is a finite difference program and the other is a finite element DITIONS.
ANALYSIS OF DIFFUSION WAVE FLOW program The results of each program are compared to Dean, A.M., Jr., May 1983, 7p, ADA-128 757, 52
ROUTING MODEL WITH APPLICATION TO two analytic solutions, and to one another rets.
FLOW IN TAILWATERS. CR 83-11 38.4418
Ferrick, M.G., et al, Mar. 1983, 31p, ADA-128 142, RADAR PROFILING OF BURIED 2EFLEC- WATER INTAKES, ICE CONDITIONS, ICE PRE-
18 refs. TORS AND THE GROUNDWATER TABLE. VENTION, LAKE WATER, ICE MECHANICS,
Bilmes, J., Long, S.E. Scllmann, P.V., et a], Apr 1983, 1l p., ADA-130 225, DESIGN CRITERIA, ICING.
39-1252 17 rets. An intake ma, be restricted or clogged by active frazil,
DAMS, WATER FLOW, WATER WAVES, HY- Arcone, S A., Delaney, A.I, passive frazil srash, or a combination of these ice forms.
DROLOGY, RIVER FLOWv, FLOW MEASURE- 38-544 The exact rture of the interactions among the intake structure,

the ice And the hydraulic and meteorological conditions that
MENT, MATHEMATICAL MODELS, DIFFU- RADAR ECHOES, SEASONAL FREEZE THAW, lead to icing problems is extremely site-specific The better
SION. WATER TABLE, SUBSURFACE INVESTIGA- ,hiese parameters are quantified, the more stilored and economi-
Peak power generation with hydropower creates taitwater TIONS, PROFILES, GROUND WATER, SOIL cal the solution A defense against these ice forms may
flow conditions characterized by high and low flows with FREEZING, GROUND THAWING. be formulated in four areas the origin of the icc, the transporta.
abrupt transitions between these states Flows occurring Investigations of ground radar performance over thawed and tlion mechanics of the ice, the accumulation characteristics
in tailwaters typically form sharp-fronted, large-amplitude seasonally frozen silts, and sands and gravels containing of the ice, and the form of the ice when it is in the
waves of relatively short period An understanding of artificial and natural reflectors were carried out in Alaska area of influence of the intake To produce a lake intake
the mechanics of downsUteam propgatiOn of these waves The radar emitted 5-10 ns pulses, the u.enter frequency of structure that minimizces or eliminates icing problems, one
"s important both for direct application in studies of the which was approximately 150 MHz The artificial reflectors may devise an unconstrained or a constrained design. To
tatlwater and because of the similarity of these waves to were metal sheets and discs and the natural reflectors were evaluate solutions to iting problems and/or to supplement
those following a darn break An analysis of the dynamic the groundwater table and interfaces between frozen and incomplete data, a scale-model investigation is recommended.equations of open channel flow is used to quantify the thawed mtelunconstrained solution would be etremely epen-
relative importance of flow wave convection, diffusion and 3ivc 'Me more data available through site montorng
dispersion in river,. The relative importance of each process CR 83-12 and model studies, the better the problem (and therefore
is related to the relative magnitude of terms in the dynamic COMPUTER MODELS FOR TWO-DIMEN- the solution) can be bracketed This paper provides guidance
equations, providing a physical basis for model formulation SIONAL TRANSIENT HEAT CONDUCTION, for developing a site-specific solution
A one-dimensional diffusion wave flow routing model, modfied Albert MRApr. 1983,
for tailwaters, simulates the important physical processes 6

6
p., ADA-134 893, 9 rets.

affecting the flow and is straightforward to apply The 38-877
model is based upon a numerical solution of the kinematic HEAT TRANSFER, FREEZE THAW CYCLES, CR 83-16
wave equation HEAT PIPES, HEATING, MATHEMATICAL DEVELOPING A MODEL FOR PREDICTING

MODELS, COMPUTERIZED SIMULATION. SNOWPACK PARAMETERS AFFECTING VEHI-
PHASE TRANSFORMATIONS. CLE MOBILITY.
This paper documents the development and verification of Berger, R.H., May 1983, 26p., ADA-134 878, Refas.

CR 83-08 two finite difference models that solve the general two- p.23-26.
PROPERTIES OF UREA-DOPED ICE IN THE dimensional form of the heat conduction equation, using 38-878
CRREL TEST BASIN. the alternattve-direcnion implicit method. Both can handle SNOW COVER EFFECT, TRAFFICABILITY,Hirayamna, K., Mar. 1983,44p, ADA-128 219,34 refs convective, constant flux, specified temperature and semi-

infinite boundaries The conducting medium may be com- VEHICLES, SNOW DEPTH. SNOW DENSITY.
38-4416 posed of many materials. The first program, ADI, solves SNOW ACCUMULATION, ABLATION, TEM-
DOPED ICE, UREA, ICE STRENGTH, ICE for the case where no change of state occurs ADIPC PERATURE EFFECTS, MODELS.
COVER THICKNESS, ICE MECHANICS, HY- solves for the case where a freeze/thaw change of phase The presence of snow on the ground can impose limitations
DRAULICS, FLEXURAL STRENGTH, ICE MOD- may occur, using the apparent heat capacity method Both on the mobility of wheeled and tracked vehicles. Snow
ELS, AIR TEMPERATURE, TESTS. models are verified by comparison to analytical results depth and density are the two most easily measured snow
In the course of model tests with urei-dopd ice in the CR 83-13 properties that can be related to mobility over snow Exist-In the course ong models or snowpack accumulatiin and ablation processes
CRREL Ice Engineering Facility test basin, the growth process REVIEW OF THE PROPAGATION OF INELAS- and m-, tls of internal snowpack strurtuFe were examined
and the physical and mechanical properties of the model TIC PRESSURE WAVES IN SNOW. to determnt,, if a model of the snowpack can be developed
ice were investigated The parameters which were varied
were: urea concentration in the tank water, air temperature Albert D.G., Apr. 1983, 26p., ADA-128 714, 35 refs for use in predicting the snow parameters that affect mobility
during growth, growth duration, and tempering time Urn- 38-4417 Simple models, such as temperature index models, do not
formity of ice thickness and ice mechanical properties over SNOW ELASTICITY. EXPLOSIVES, WAVE provide suis.lient snowpack details and the more detailed
the whole tank area were found to be satisfactory models required to,) man) measuied inputs Componentsofthe unk rea-dope ie was found to be The PROPAGATION. PRES , E S Iof the ,arious midclvwre selected from a basis of a snowpackstructure of the urea-doped ice was found to be similr DETONATION WAVES, TESTS, model for predicting snio. propcrtirs related to mobilityto that of the ice encept for a relatively thick incuhaitononpseprmnlayer over a dendr ctc bottom layer Emp rical relnationships A review on past experimental and theoretical work indicates over snow Methods of obtaining the input data for some
were established betwen ice thickness and negattv degree- a need for additional experimentation to characterize the components arc suggested and arcas where more deelopmentwer, establishd b ertniets an d nrowthtegpatve a response of snow to inelastic pressure waves Pressure is needed arc described
hour, mehacal properties and growth temperature, urea data from preiously conducted explosion tests ar nalyzed
concentration, and ice thickness, and reduction in mechanical etate the elastic limit of snow of 400 kg/cu density
properties and tempering time The results of the stud) to hesmat 3h n his presure o nds to a sledare presented in charts which permit reliable sclicculing to be about 36 kPa This pressure corresponds to a scaled
of modes tests with required rc e thickness and ic n flexural distance of I 6 m/kg exp 1/3 for charges fired beneath CR 83-17
o el t s wthe surface of the sniw. and to a scaled distance of I 2 COMPARISON OF SEA ICE MODEL RESULTS
strength, m'kg exp 1/3 for charges fired in the air The effects USING THREE DIFFERENT WIND FORCING

of a snow cover on the method of clearing a mineficld
b) using an explosice charge fired in the air above the FIELDS.
sow surface are aao discussed and recommendations are Tucker, W.B., June 1983. I Ip.. ADA-134 462. II rets.

CR 8309 given for futher work in this area Explosive pressure 38-879
SHORE ICE RIDE-UP AND PILE-UP FEA- data are useil to estimate the maximum effective scaled ICE MODELS. SEA ICE, WIND PRESSURE, ICE
TURES. PART 1: ALASKA'S BEAUFORT SEA radius fur dctonating buried mines at shallow depth to be MECHANICS, ATMOSPHERIC PRESSURE. ICE
COAST. 0kgcxp 13 Fuel-air explosive will increase this effective COVER THICKNESSCOAST. rdiu sgnficantl) because of the increase in the tire of
Kovacs, A, Mar. 1983, 51p, ADA-127 198. 24 rcfs rhdis rc n b f i n A sea tc model vas applicd to the Past Greenland Sea
38-394 rce regiin to examine a (1i0-day iC Advance period beginning I October

FAST ICE, ICE PILEUP, ICE OVERRIDE. SEA CH 83-14 197) This invcsligati,. comparcs model results using

ICE, SHORES, SHORELINE MODIFICATION. STUDY ON THE TENSILE STRENGTH OF ICE driving gcosrophi viotd fields derived from three sources
BEACHES, BEAUFORT SEA AS A FUNCTION OF GRAIN SIZE. %timd% aliulatcd fron r.a-li.el r sures obtained from the

National Veather Scr ic s operatinil analysis system result-
Recent observations of shore ice pile-up and ride-up along Currier .If, ct al. May 1983, 38p, ADA-134 889.30 cd i strong sclilics ,ntcntrated in a narow, hand adjacent
the coast of the Alaska Beaufort Sea are presented. informa. refs it, the (reetland coast, with moderate seltiities elsewher
tion is given to show that sea ice movement on shorc Schulson. E M , St Lawrence. W F. The inixel shoii ed esessi% c i e transport and thilhness
has overridden steep coastal bluffs and has thrust inland 38-2189 build tip, in the coastl region lhc estreme pressure
over 150 in. gouging into and pushing lip miunl% of haclh ICE CRI STAL STRUCTURE, TENSILE PROPER- grailiei parallel to the toast resulted partill, fr,,m a pressure
end.gravel.bouldersandpeatand. inland. thetundramaterial TIES. ICE STRENGTH. ICE CRACKS. GRAIN rndiucin p.,dedre that vas ipplic Ito the ierrati-followng
The resulting ice scar morphology was fiound to remain R I sgnia .mto,rlinats t,, teohia htsea level pressures Addi,
for tens or years Onshor, ice m.inemcnts , SIZEl pE DEFORMATION, COMPRESSIVE tlinaf sea lesel pre siirc f.lits acre 'oistaned fri an independ-
m are relatively common, but those over 100 in are cr, PROPERTIES, BRIll LENESS, FRACIiURING cot ttilsil irltiiarial)sisth it iil lcd-(i( buoys
infrequent Spring is a dangerous time. when ea itce Art anal)sis of tie fraiture that antirptrateis dtilatation me- tifti g in the %tittliasti, with high latitldc lani stations
melts away from the shtr. allowing ice ii imove freel) chatc and linear elasti% fratture ic.hanits is iltsisrd Ani frot ianital ilgtiliati'n ,f the vti% handanolyred
Under this condition, drising stresses of less than 115,5 kPa fhe dclrieil ielaoinships pretlcit a brittle lo ductlc lransiion %irihcr I lctixphcr 'srfac ( harts 'sisoldcig results
can push thick sea ice nto the land in pil), ri) talhli IC aulr tenslit n with a lall ctc h I)pc ismn wi l dciii cl tiron brlh, ,h'1 c i lcce t igrecd favorably
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CR 83-18 or equal to 0.2 or. The dominant gouge orientations enzymes and viable microbial biomass, for up to one year
DETECTION OF CAVITIES UNDER CON- are usually ummodal and reasonably clustered, with the most after treatment. Ectomycorthisl roots of Salt, on the

frequent alignments roughly parallel to the general trend treated plots showed a significant reduction in viable biomnss,CRETE PAVEMENT. of the coastline The value of the mean number of gouges number of mycorthizal roots, and respiration rates of the
Kovacs, A., ct at, July 1983, 41p.. ADA-131 851, 10 (deeper than 0 2 m) per kilometer measured normal to the viable roots.
refs. trend of the gouges, varies from 02 for protected lagoons
Morey, R.M. to 80 in water between 20 and 38 or deep in unprotected
38-470 offshore regions. The distribution of the spacings between
CONCRETE PAVEMENTS, CAVITATION gouges as measured along a sampling track is a negative CR 83-25T., ,,~ exponential. The form of the frequency distrbution of ICE ACTION ON PAIRS OF CYLINDRICALRADAR ECHOES, DETECTION, CRACKING the mean number of gouges vanes with water depth and AND CONICAL STRUCTURES.
(FRACTURING), PROFILES, is exponential for lagoons and shallow offshore areas, positively Kato, K., eta|, Sep. 1983, 35p., ADA- 134 595, 22 refs.
An evaluation of an impulse radar system for detecting skewed for 10 to 20 or depths off the barrier islands, and Sodhi , S e
cavities under concrete pavement is discussed, and field near-normal for deeper water. As a Poisson distribution Sodhi, D.S.
results are presented. It was found that a dual antenna gives a reasonable fit to the mean number of gouges dstribu. 38-881
mode of surveying was ideal for void detecton In this tions for all water depths, it is suggested that gouging can BRIDGES, PIERS, ICE LOADS, OFFSHORE
mode one antenna operated in a transceive mode and a be taken as approximating a Poisson process in both space STRUCTURES, ICE PRESSURE, ICE SOLID IN-
second, offset from the first, operated in a receive-only and time The dsrinbutions of the largest values per kilome- TERFACE, COMPRESSIVE PROPERTIES, FLEX-
mode. This arrangement allowed a refraction-type profile ter of gouge depths, gouge widths, and heights of the lateral URAL STRENGTH, TESTS.
survey to be performed, which enabled subpavement voids embankments of sediments plowed from the gouges are also
to be esily detected Field trials were held at Plattsburgh investigated Limited data on gouging rates give an average Ice action on two cylindrical and conical structures, located
Air Force Base, where 28 cavities were detected and mapped of 5 gouges per kilometer per year Exam pies are given side by side, has been investigated in a small-scale experimental
Drlling of holes verified that a cavity existed and allowed of the application of the data set to hypothetical design study to determine the interference effects on the ice forces
cavity depth to be measured The cavities varied from problems associated with the production of oil from areas generated during ice-structure interaction. The proximity
I 5 in. to 23 so in depth and were up to 20 ft long. in the Alaskan portion of the Beaufort Sea. of the two structures changes the mode of ice failure, the

magnitude and direction of ice forces on the individual
CR C O O R G CR 83.22 structure, and the dominant frequency of ice force variations.

HanE, FR Et Juy 1 1 BI.,D A 3 0 0 TRANSPORT OF WATER IN FROZEN SOIL. I Interference effects were determined by comparing the experi.
Haynes, F.D., etal, July 1983, 11p., ADA-133 082, 20 EXPERIMENTAL DETERMINATION OF SOIL: mental results of tests at different structure spacings.
refs. WATER DIFFUSIVITY UNDER ISOTHERMAL
Sodhi, D.S., Kato, K., Hirayama, K. CONDITIONS.
38-395 Nakano, Y., et al, Aug. 1983, 8p., ADA-135 419, For CR 83-26
ICE PRESSURE, ICE LOADS, ICE SOLID INTER- another source see 37-4218. 13 refs. MECHANICAL ICE RELEASE PROCESSES. 1.
FACE, ICE PUSH, ICE MECHANICS, BRIDGES, Tice A R Oliphant, J.L., Jenkins, T.F. SELF-SHEDDING FROM HIGH.SPEED RO-
PIERS, ICE STRENGTH, MODELS, FLEXURAL 38-4462 TORS.
STRENGTH, TESTS. FROZEN GROUND MECHANICS, SOIL WATER Itagaki, K., Oct. 1983, 8p., ADA-135 369. 19 refs.
Small-scale laboratory experiments were conducted on model MIGRATION, FROST HEAVE, UNFROZEN 38-4465
bridge piers in the CRREL test basin. The experiments
were performed by pushing model ice sheets against structures WATER CONTENT, SOIL MECHANICS, WATER ICE REMOVAL, PROPELLERS, ICING, ICE AC-
and monitoring the ice forces during the ice/structure interac- TRANSPORT, ANALYSIS (MATHEMATICS), CRETION, SUPERCOOLED FOG, ICE FORMA-
bon. The parameters, varied during the test program, EXPERIMENTATION. TION, ICE ADHESION, ICE STRENGTH, ICE
were the geometry of the bridge piers and the velocity. A new experimental method for measuring the soil-water CONTROL, TENSILE PROPERTIES, ANALYSIS
thickness, and flexural strength of the ice. The results diffusivity of frozen soil under isothermal conditions is intro. (MATHEMATICS).
are presented in the form of ice forces on sloping and duced. Thetheoreticaljustificationofthcmethedispresent- Ice accreted on high-speed rotors operating in supercooled
vertical structures with different geometries During ice ed and the feasibility of the method is demonstrated by fog can be thrown off by centrifugal force, creating severe
action on sloping structures, a phenomenon of transition experimcnts conducted using manne-deposited clay The unbalance and dangerous projectiles A simple force balance
of failure mode from bending to crushing was observed measuredvaluesofthesoil.waterdiffusivityarefoundcompara- analysis indicates that the strength of accreted ice and its
as the ice velocity was steadily increased. ble to reported experimentsl data adhesive strength can be obtained by measunng the thickness
CR 83-20 of the accretion, the location of the separation, the rotor
LAND TREATMENT RESEARCH AND DEVEL- CR 113-23 speed and the density. Such an analysis was applied
OPMENT PROGRAM: SYNTHESIS OF RE- STRESS MEASUREMENTS IN ICE. to field and laboratory observations of self-shedding events.
SEARCH RESULTS. Cox, G.F.N., et al, Aug. 1983, 31p., ADA-133 906,29 The results agree reasonably well with other observations.

Iskandar, 1K., et aI, Aug. 1983, 144p., ADA-134 540, refs.
Refs. p.63.124. Johnson, J.B.
Wright, E.A. 38-4463 CR 83-2738-4419 ICE PHYSICS, STRESSES, LOADS (FORCES), ICE DRIVING TRACTION ON ICE WITH ALL-SEA-

WASTE TREATMENT, WATER TREATMENT, CREEP, ICE ELASTICITY, MEASURING IN- SON AND MUD-AND-SNOW RADIAL TIRES.
SANITARY ENGINEERING, LAND RECLAMA- STRUMENTS. ANALYSIS (MATHEMATICS), Blaisdell, G.L., Nov. 1983, 22p., ADA-136 115,9 refs.
TION, DESIGN CRITERIA, RESEARCH PRO- TESTS. 38-2555
JECTS. The problems associated with measuring stresses in ice are RUBBER ICE FRICTION, TRACTION, TIRES,
The major objective of the Corps of Engineers Land Treatment reviewed Theory and laboratory test results arc then RUBBER SNOW FRICTiON, ICE TEMPERA-Rhesrobndctevelopmt PororEmas to d p rovidetrouh presented for a stiff cylindrical sensor made of steel that TURE, ADHESION, DESIGN.Research and Development Program was to provide through is designed to measure ice stresses in a biasial stress field.
research, definitive cintena and procedures to enable the Loading tests on freshwater and saline ice blocks containing This study reports on a compaion of the driving traction
cost-effective and environmentally safe use of land treatment the biaxial ice stress sensor indicate that the sensor has performance on ice of a selected group of all-season radial
of municipal wastewater This research included long, a resolution of 20 kPa and an accuracy of better than tires with mud-and-snow radial tires In addition to perform.
term field experiments at different locations within the United 15% under a variety of uniaxial and biaxial loading conditions ance variation due to tread design, the effects of tire inflation
States to establish design criteria, laboratory research to Principal stress directions can also be determined within pressure and ice temperature are explored The results
understand and solve fundamental problems, and evaluation 5 deg The biaxial ice stress sensor is not significantly indicate that no significant tractive advantage on ice canof existing land treatment systems to document long.term affected by variations in the ice elastic modulus ice creep be attributed to tread design. The contribution of tire
performance The information gathered from the land or differential thermal expansion between the ice and $uae tread to traction on ice is completely overshadowed by
treatment research program has been publshed in more than The sensor also has a low temperature sensitivity (5 It adhesion between the ice and the compound which makes
240 technical publications on regional planning, site selection, degC). up the tire's contact surface. Based on adhesion, a slight
design procedures, mechanisms of wastewater renovation, favoring of all-season tires is found Increasing ice tempera-
site management, site monitoring and environmental effects. CR 83.24 ture generally decreased the tractive capability of a specific
During the land treatment program an active technology SENSITIVITY OF PLANT COMMUNITIES AND tire For several tires, however, the opposite was true.
transfer effort was maintained to transmit research resultsdirectly to users The LTRP clearly demonstrated that SOIL FLORA TO SEAWATER SPILLS, Reduced inflation pressure also caused a slight decreasein the tractive performance parameters calculated
land treatment is an attractive alternative to other waste PRUDHOE BAY, ALASKA.
treatment practices It was also shown that the direct Simmons, C.L., et at, Sep. 1983. 35p., ADA-136 619,
benefits of the program, in terms of increased cost-effectiveness 22 refs.
from improved design, were much greater than the program's Everett, K.R., Walker, D.A, Linkins, A.E, Webber, CR 83-28
cost. p.j LONG-TERM PLANT PERSISTENCE AND RES-
CR 83-21 38-4464 TORATION OF ACIDIC DREDGE SOILS WITH
STATISTICAL ASPECTS OF ICE GOUGING ON TUNDRA, VEGETATION. SEA WATER. POLLU- SEWAGE SLUDGE AND LIME.
THE ALASKAN SHELF OF THE BEAUFORT TION, ENVIRONMENTAL IMPACT, WATER Palazzo, A.J.,Dec. 1983, 1Ip.. ADA-137451, 31 refs.
SEA. TREATMENT, SALT WATER, SOIL' WATER, 38.165b
Weeks, W.F., et at, Sep. 1983, 34p. + map. ADA.134 SOIL MICROBIOLOGY, ROOTS, DAMAGE DREDGING, SOIL CHEMISTRY, SEWAGE
428, Refs. p 32-34. Secondary recovery of oil st Prudhoc Bay. Alaska, will TREATMENT, REVEGETATION,' LIMING,
Barnes, P.W. Rearic, D.M, Retmnttz. E involve tr3nsporting large quantities of seawater in elevated SLUDGES, LAND RECLAMATION. GRASSES.
38-880 pipeline% across tundra for injection into oi.beanng rock A field study was conducted to determine whether sewage
ICE SCORING. OCEAN BOTTOM, BOTTOM strata The possibilty of a pipeline rupture ranses questions sludge and lime could be useful as soil amendments on
TOPOGRAPHY, OFFSHORE DRILLING. OFF- conccrning the effects of seawater on tundra vegetation and acidic (pH 2 4) and infertile dredged spoils and to evaluatesils To evaluate the relative sensitivities of differc.,. grasses that may be suitable for restoring acidic dredgedSHORE STRUCTURES, SEA ICE, STATISTICAL plant communitics to scawatcr, eight uites representing the spoils. Applications of dolomitic limestone in combination
ANALYSIS, BEAUFORT SEA. range of vegetation typ.s along the pipeline route were with sewae sludge or commercial fertilizer and topsoil im.
The statistical characteristics of iceproduccd gouges in the treated with single. %azurating applications of seawater during proved soil fertility and produced a better overall growth
sea floor along a 190-km stretch of the Alaskan coast of the summcr of 1910 Live (green) bryophyte cover was environment at the site. Metal concentrations resulting
the Beaufort Sea between Smith Bay and Camden Bay arc markedly reduced in the moist experimental sites in 1981 from siudge applications increased but not to exces ive levels.
studied, based on 1500 km of precision fathometry and Bryophytes in alt hut one of 'he wet-site experimental plots Movement of mcital below the 20-cm depth was noted
side-looking sonar records that were obtained between 1972 ere apparently unaffected by the scawater treatment Two for the exuractiblc forms of risc. copper and nickel A
and 1979 in water depths to 1 im The probability density ,c, of foioe lichens treated sith %eawster showed marked total of 29 grasn treatments. containing grasses seeded alone
function of the gouge depths into the sediment is rcprcseni! ,lLterinratlon in 19141 All othcr lichen tas were apparently or in combinations and receiving the sludgeilime treatment.
by a simple negative exponential over four decades of giugr unaffected hy the seawater treatment On spill sites. microbi. were caluated over a seven-year period, and selected grsses
frequency The deepest gouge observed %as 3 6 or. from al-rcatd soil respiration and hydrolyni of celluloe and were analyzed for mineral eomposition All grass species
a sample of 20.334 gouges that have dcpth' greater than organic phophorus %ere significantly reduced. ax were soil showed good establishment on the amended acidic spoil.
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CR 83"29 of the ice floes were measured and the compressive strength it appears that only trends in the relations' pS between
EROSION OF PERENNIALLY FROZEN of the ice was determined in the laboratory from the Ice the EM properties of natural sea ice and its blmne volume

samples collected along the river banks The water level and brine inclusion mtcrostructure caa be established.STRE DANS. measurements made at several locations along the river are
Lawson, D.E., Dec. 1983, 22p., ADA-138 410, Refs. also presented for the period of the ice run. CR 84"03
p.14-17. MODEL TESTS ON TWO MODELS OF WTGB
38-4466 CR 83.33 140-FOOT ICEBREAKER.
SHORE EROSION, PERMAFROST THERMAL THERMODYNAMIC MODEL OF CREEP AT Tatinclaux, J.C., Jan. 1984, 17p., ADA-139 882, 10
PROPERTIES, BANKS (WATERWAYS), FROZ- CONSTANT STRESSES AND CONSTANT refs.
EN GROUND STRENGTH, SOIL EROSION, STRAIN RATES. 38-4473
STABILITY, GULLIES, SHORELINE MODIFICA. Fish, A.M., Dec. 1983, 18p., ADA-139 883, Refs. ICEBREAKERS, ICE COVER STRENGTH, ICE
TION, STREAMS, TEMPERATURE EFFECTS, p.16-18. CONDITIONS, ICE BREAKING, UREA, DOPED
HYDRAULICS. 38-4470 ICE, MODELS.
A iterature review indicated that the effects of permafrost SOIL CREEP, FROZEN GROUND THERMODY- The results of resistance tests in level ic. and broken ice
on atreambank erodiblhty and stabdity are not yet understood NAMICS, FROZEN GROUND MECHANICS, ICE channels are presented for two model of the WTOB 140-
because systematic and quantitative measurements are serious- MECHANICS, STRESSES, STRAINS, RHEOLO- ft icebreaker at scales of I t0 and 1 24, respectively No
ly lacking Consequently, general controversy exists a GY, MATHEMATICAL MODELS. scale effect on the resistance in level ice could be detected
to whether perennially frozen ground inhibits lateral erosion between the two models From the test results an empirical
and banklime recession, or whether it Increases bank recession A thermodynamic model has been developed that for the predictor equation for the full scale ice resistance is derived
rates. Perennially frozen streambanks erode because of first time describes the entire creep process, including primary, Predicted resistance is compared against, and found to be
modification of the bank's thermal regime by exposure to secondary, and tertiary creep, and failure for both constant 25 to 40% larger than, available full-scale values estimated
atW and water, and because of various erosional processes. stress (CS) tests and constant strain rate (CSR) tests, in from thrust measurements during full-scale trials of the Great
Factors that determine rates and locations of erosion include the form of a unified constitutive equatson and unified failure Lakes icebreaker Katma Bay
physical, thermal and structural properties of bank sediments, criteria. Deformation and failure are considered as a single
stream hydrauliesandclimate Thermal and physical modifi- thermoactivated process in which the dominant role belongs CR 84-04
cation of streashbanks may also induce accelerated erosion to the change of entropy. Failure occurs when the entropy EFFECTIVENESS AND INFLUENCES OF THE
within permafrost terrain removed from the immediate river change is zero. At the moment the strain rates in CS NAVIGATION ICE BOOMS ON THE ST.
environment. Bankline or bluflhne recession rates arehghly tests reach the minima and stress in CSR tests reaches MARYS.
variable, rangin from less than I m/year to over 30 m/year the maximum (peak) values Families of creep and stress. Perham, R.E., Jan 1984, 12p., ADA-139 908, 8 refs.
and, exceptionaly, to over 60 mlyear. Long-term observa- strain curves, obtained from unaxial compression CS and
tionas of the physical and thermal erosion processes and CSR tests of frozen soil, respectively (both presented in 38-4474
systematic ground surveya and measurements of bankline- dimensionless coordinates), are plotted as straight lines and ICE NAVIGATION, ICE BOOMS, RIVER ICE,
blalfline recession rates are needed are superposed, confirming the unity of the deformation ICE BREAKING, ICE CONTROL, ICE BREAKUP,

and failure process and the validity of the model A ICE MECHANICS, ICE COVER THICKNESS.
CR 83-30 method is developed for determining the parameters of the Ice problems developed in the Sault Ste. Mane. Michigan,
ICE SHEET RETENTION STRUCTURES. model, so that creep deformation and the stress-strain relation, portion of the St. Marys River because of winter navigation.
Perham, R.E., Dc. 1983, 33p., ADA 3 ship of ductile materials such as soils can be predicted Passing ships and natural influences moved ice from SooP .- 138 030, Refs. baed upon information obtained from either type of test Harbor into Little Rapids Cut in sufficient quantities tojam, cause high water in the harbor, and prevent further384467 CR 84-01 ship passage. After physical model and engineering studies,
ICE CONTROL, ICE BOOMS, STABILIZATION, TOWARD IN-SITU BUILDING R-VALUE two ice booms with a total span of 1375 ft (419 m) with
ICE SHEETS, ICE COVER, FRAZIL ICE. MEASUREMENT. a 250-ft (76-m) navigation opening between were installed
Ice sheets are formed and retained in several ways m nature, Flanders, S.N., et al, Jan. 1984, 13p., ADA-139 917, at the head of Little Rapids Cut in 1975 A modest
and an understanding of these factors is needed before most 8 res. field study program on the booms was conducted for the
structures can be successfully applied. Many ice sheet Marshall, S J. ensuing four winters to determine ice and boom interaction
retention structures float and are somewhat flexible; others and the effects of ship passages on the system. Forces
are fixed and ngid or semirigid. An example of the 38-4471 on some anchors were recorded and supplemental data were
former is the Lake Erie ice boom and of the latter, the THERMAL CONDUCTIVITY, BUILDINGS, taken by local personnel. Several reports have been written
Montreal ice control structure. Ice sheet retention techolo- THERMAL INSULATION, WALLS, HEAT FLUX, about the boomfW early operations. This paper prsents
gy is changing. The use of timber cribs is gradually TEMPERATURE MEASUREMENT, INFRARED ! four-year summary of the main effects of the oom on
but not totally giving way to sheet steel pilings and concrete PHOTOGRAPHY, ACCURACY. ice and ship interaction and vice vers Throughout the
cells New structures and applications are being tried A technique for measurng the thermal resistance (R-value) four winier sesons, the small quantities of ice lost overbut t and between the booma werc manageable. Ships usuallybuet .. ing the effects of structures and channel meldp in m of largeareas of building envelope is under development passed through the boom without influencing the boom force

on cover formation and retention Often, in It employs infrared thermograph to locate radiant temperature levels, but at times they brought about large changes Onethe flow rate in a particular system a te po rtime extremes on a building surface and to provide a map of boom needed strengthening, and artificial islands were added
will make the difference between whetherar e till normalized temperature vatues for interpotation between Inca- for upstream ice stability Coast Guard icebreakers wereor will not retain ice bhe structure, hower ivarily tions Contact thermal sensors (thermocouples for tempera- also a necessary part of winter navigation in this areaeeur and thermiopiles for heat flow) are used to calculateadds reliability to the sheet ice retention process the R-value at specific locations by summing the output CR 84-05
CR 83-31 from each sensor until the ratio between temperature difference MORPHOLOGY AND ECOLOGY OF DIATOMS

from inside to outside surface and heat flow concfrges to IN SEA ICE FROM THE WEDDELL SEA.MECHANICS OF ICE JAM FORMATION IN a constant value R-value measurements of a wood frame Sa ICE FM THE 4ED., A .
RIVERS. insulated wall were within 13% of the expected theoretical arke, D.B., et &I, Feb. 1984, 41p., ADA-141 994,
Ackermann, N.L., et al, Dec. 1983, 14p., ADA-138 value. Similar measurements of a masonry wall were 31 Refs. p.12-14.
371, For another version see 36-3281. 12 refs. and 43% less than expected Experimentation demonstrated Ackley, S.F., Kumai, M.
Shen, H.T. that a large ratio between temperature difference was the 38-4501
38-4468 single most important variable affecting accuracy and speed ICE COMPOSITION, ALGAE, PACK ICE, SEA
ICE JAMS, ICE FORMATION, ICE MECHANICS, of convegnce Thermal guards around heat flow sensors ICE, PLANKTON, ICE CORES, ICE COVERIER IC, IE F OWT , H EAU ICS, were of little value, according to both experimentation and THICKNESS, ICE SALINITY, ECOLOGY, CLAS-RIVER ICE, RIVER FLOW, HYDRAULICS, ICE computer simulation Attempts to match the absorptivityCROSSINGS, COMPUTER PROGRAMS, MATH- of sensors with their surroundings may have been insuffcient SIFICATIONS, ANTARCTICA-WEDDELL SEA.
EMATICAL MODELS. to diminish about 10% of the remaining error in measurement Diatom species composition and relative abundances were
A mathematical model is described that is used to determine Lateral heat flow and convection may have been significant determined for ice cores obtained from Weddell Sea pack
the maximum ice conveyance capacity of a river channel. problemsforaccuracymnthemasonryconstruction Current- ice during the Ociober-November 1981 Weddell Polnya
Based upon this model, computer programs were developer' ly, an investigator cannot rely on the literature for guidance expedition (WEPOLEX) Ice thickness and salinity indicate
that enable the ice discharge to be calculated for steady- in assessing the limitations on accuracy for in-situ building that the ice was less than one year old The predominant
state flow conditions For rivers that have uniform flow, R-valse measurement ice type (70%) was frazil. which has the capacity to mechanical-
the maximum ice-conveying capacity can be described with ly incorporate biological material through nucleation and
a simple function expressed in terms of the size of the CR 84-02 scasenging Diatoms were found throughout the length
ice fragments, channel geometry, and the flow of water ELECTROMAGNETIC PROPERTIES OF SEA of the cores Species showed down-core fluctuations in
in the river For nonuniform flows, the computer pro ram ICE. abundance that appeared to be correlated with changes in

Shn n o o pic type PennAte forms were more abundant than centrics,determines the elevation profile of the surface layer in addtion Morey, R.M, et al, Jan. 1984, 32p., ADA- 140 330.26 the average ratio being 16 1 Diatom frustules with intact
to other flow characteristics, such as the velocity and surface refs ganic mateiial were more abundant (SO million cellslliter)
concentration of the ice fragments The location along oan iffeences in species abundances are attributed initially It
this surface profile where the ice conveyance capacity becomes Kovacs, A. Cox. G.F.N
less than the upstream supply is determined and is considered 38-4472 incorporation of algal cells from a temporally changing water
to be the position where a surface ice jam or ice bridge ICE ELECTRICAL PROPERTIES, SEA ICE, column and subsequently to diatom reproduction within the

ice Scanning electron micrographs illustrating the mor-will be formed ELECTROMAGNETIC PROPERTIES, DIELEC- phologo. characteristics of the predominant species are includ-CR 83-32 TRIC PROPERTIES, ELECTRICAL RESISTIVITY, edICR MA N OICE SPECTROSCOPY, ICE CRYSTAL STRUC-ICE FORCE MEASUREMENTS ON A BRIDGE TURE, ANISOTROPY. BRINES CR 84-06
PIER IN THE TTAUQUECHEE RIVER, VER. Investigations of the in situ complex dielectric constant of AEROSOL GROWTH IN A COLD ENVIRON-
MONT. sea ice %ere made using time-domain spectroscopy It MENT.
Sodht, D S., et &l. Dec. 1983, 6p., ADA-139 425, 2 was found that (II for sea ice with a preferred huriontal Yen. Y -C., Feb 1984. 21p.. ADA-139 907. 4 refs.
refs. crystal c-axis alignment. the anisotropy or polarizing properties 38-4475
Kato, K., Haynes, F.D of theicecreased with depth. (2) brine inclusion conductivity AEROSOLS. GROWTH. HEAT TRANSFER,
38-4469 increased ,ith decreasing temperature down to about .8 MASS IRANSFER, VAPOR DIFFUSION. COLD
ICE LOADS, ICE FLOES, PIERS, BRIDGES, ICE C, at which point the conductivity decreased with decreasing WEATHER TESTS. ANALYSIS (MATHEMAT-

temperature, (3) the DC conductivity of sea ice increased
PRESSURE. RIVER ICE, WATER LEVEL, ICE with increasing brine volume. (4) the real part of the complex ICS), DROPS (LIQUIDS). TEMPERATURE EF-
STRENGTH, ICE MECHANICS. dielectric constant is strongly dependent upon brine volume FECTS
Ice forces on a bridge pier is the Ottauqucchee River. but less dependent upon the bne inclusion orientation. (0) An expression relating aerosl groth to cold ensironmental
in Quechee. Vermont. were measured by installing four panels the imaginary part of the complex dielectric constant usa% condit .nsadeeilop-d Thiss*e ccomplihedhy solving
-- each capable of measuring forces in the normal and tangential strongly dependent upon brine inclusion orientaton but much the diff on eqeustiin with the method of I srlce transforms.
direction--on both sides of a vertical V-shaped pier nose less dependent upon brine solume Because the elcctromsg -  tion The scries %,iluion was ciprcs cd in terms of the
The measured forces are presented for a short period during netic (MM) properties of ia ice are dependent upon the rituiof vapoir dcsis- mcr droplet surface to droplct density.
an ice run After the ice run. the thickness and sizes physical state of the ice. which is continually changing. ti,, .- r eniriinmeial %ap r density it time 1Cr to vapor
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density over droplet surface, and ratio of product of dTfusion CR 84 0 from these systems due to a variety of posaible biochemical

cefficient and time to square of initial radius of conclensation MODELING TWO-DIMENSIONAL FREEZING interactions. This analysis is based on an extensive bodynucleus. To take into account the variation of te vapor f quantittive data recently published by the US. EPA.density over the surface of an acidic condensatim, n= USING TRANSFINITE MAPPINGS AND A A mathematical model was developed and validated thatdue to the continuous dilution of the droplet, the solution MOVING-MESH FINITE ELEMENT TECH- indicated that nitrogen removal from pond systems is depend.was obtained by assuming various levels of constant vapor NIQUE. ent on pH, temperature, and detention time. The specificconcentration Albert, M.R., May 1984, 4
5

p., ADA-144 131, 29 refs. biochemical factors could not be iolated, but the analysis
39-383 suests that volatilization of ammonia is the major pathway
FREEZING, PHASE TRANSFORMATIONS, for nitrogen loss. The model can be used as a design

equation for new f.cilities, for retrofits and for land treatmentHEAT TRANSFER, BOUND A v VALUE PROB systems with storage ponds, since nitrogen is a critical designCR 84-07 LEMS, MATHEMATICAL MODELS, LATENT Parameter in these came.
FORCE DISTRIBUTION IN A FRAGMENTED HEAT.
ICE COVER. Freezing phase change problems in conduction heat transfer EC 84-14
StE D.MER, trepresent a set of me- ing boundary problems for which EFFECTS OF LOW TEMPERATURES ON THE
Stewart, D.M., et a, Mar. 1984, 16p., ADA- 142 100, much interet currentl) -xsts In the work presented GROWTH AND UNFROZEN WATER CONTENT10 refs. here, two-dimensional freezing is modeled by incorporating OF AN AQUATIC PLANT.
Daly, S.F. the use of transfinite mappings with a moving-mesh finite Palazzo, A.J., et al, June 1984, 8p., ADA-147 107, 24
38-4476 zlement technique. The use of transfinite mapping in reas.
ICE FLOES, SHEAR STRESS, FLOATING ICE governing interior mesh motion is shown to provide very Tire, A.R., Oliphant, 3.L., Graham, J.M.
LOADS (FORCES), ICE BOOMS, ICE LOADS" acceptable results and is demonstrated to be the most efficient

general computational technique used to date. The model 39-804
RIVER ICE, ICE COVER THICKNESS, SHORES, developedscapable of using either Cartesian or (rz) cylindrical PLANT TISSUES, TEMPERATURE EFFECtr,EXPERIMENTATION. coordinates. 13uth frozen and unfrozen phases may be UNFROZEN WATER CONTENT, COLD TJLER-Expements were conducted in CRREL's refrigerated flume modeled when conduction governs behavior in both In ANCE, LOW TEMPERATURE TESTS, G.OWTH,facility to examine the two-dimensional force distribution the case of freezing of a fluid as it flows through a pipe DAMAGE, NUCLEAR MAGNETIC RESO-of a floating. fra;mented ice cover restrained b, a boom the usefulness of always having the phase boundary coincident NANCE, AQUATIC PLANTS.in a simulated river channel To determine the force with element boundaries is demonstrAted Results of thedistribution, a vertically walled channel, instrumented for model are shown to compare well with analytical and expert- Two laboratory studies were performed to investigate the
measurng normal and tangential forces, and an instrumented mental results A von Neumann stability analysis is per- effects of low temperatures on the aquatic plant Ceitophyilum
restraining boom were installed in a 400- by 1.3-m flume formed for the numerical solution and teads to support dimerum L Whole plants were subjected to low-tempers-
Two sizes of polyethylene blocks and two similar sizes of the observation that the occurrence of a high Peclet number ture treatments of +4, 0 and -6C for 48 hours, and regrowth
freshwater ice blocks were tested using water velocities ranging in the moving-mesh model of heat conduction try produce was compared to an untreated control. The control and
from 10 to 30 cm/s The forces measured at the Instrument, distortions of the numerical solution +4C-ronsted plants aied weight, while visible injury anded boom leveled off with incresing cover length. The reductC8 1s in plant bomas were noted 30 dys after treatmen t
contribution of the increasing shear forces developed along CR 84-11 at the two lower temperatures. The -6Ctreatment killed
the shorelines to this lcvehng off in the data was clearly SEA ICE DATA BUOYS IN THE WEDDELL SEA. the plants, while the OC treatment injured them to some
evident. The shear coefficients of the polyethylene blocks Ackley, S.F., et aI, May 1984, Igp, ADA-144 953, 6 degree In another phase of this study, nuclear magneticaveraged 0 43. and the freshwater ice averaged 0 044. The refs. resonance (NMR) analysis of plant buds, leaves and stemsnormal fore mesured along the instrumented shorline could Holt, E T. show ed that lowering temperatures caused the ptents unfrozennorml frcemeauredalog te istruentd soreine oul Hot, T.water content to drop rapidly as the temperature approachednot be related simply by a K coefficient to the longitudinal 39-384 w5C, then slowly as temperatures approached .13C. Fromforce; another expression was required, with a term being SEApICE
a fUpction of the cover thickness and independent of the SEA ICE DISTRIBUTION, PACK ICE, DRIFT, -13C to -22C there was little change in unfrozen water
undercover shear stres or cover length. By adding this WEATHER OBSERVATIONS, DRIFT STATIONS, content The results show that ice in this plant causes
term, good agreement was then found between the measured ATMOSPHERIC PRESSURE, AIR TEMPERA- injury that affects su~ba, uent regrowth; temperatures of -and predicted values of the boom forces and the shoreline TURE, ANTARCTICA-WEDDELL SEA. 6C or below can actually kill them This killing temperaturewas also near the point where frozen water content increasednormal and shear forces Data obtained from two sets of data buoys either air-dropped only slightly with lower temperatures NMR analysil could

or deployed by ship onto the Weddell Sea pack ice during be one way of determining plant tolerance to cold. Itthe period from Dec 1978 to Nov 1980 are presented appears from this study that this weedy species is susceptible
The buoy data include position, pressure and temperature to low-temperature injury, and subjecting this plant to cold
information and to date represent the most complete combined may be a promising method of weed control in northern

CR 848 weather and pack ice drift records for the ice-covered southern lakes
MECHANICAL PROPERTIES (F MULTI-YEAR ocean region The buoys tended to drift north initially
SEA ICE. TESTING TECHNIQUES. and then to turn east generally between latitudes 62 S CR 84-15
Mellor, M, et at, Apr. 1984, 39p., ADA-144 431, 17 and 64 S Buoy 1433 turned east farther south at approxi- BASELINEACIDITY OFANCIENTPRECIPITA.mately 67 S but at about the same time as buoy 0527. TION FROM THE SOUTH POLE.refas. implying that the westerly wind belt was farther south than Cragin, J.H., et al, June 1984, 7p, ADA-145 007, 33
Cox, G.F.N., Bosworth, H. usual in 1979. The range of air pressures-from about
39-382 950 mb to about 1020 mb-is typical of the circumpolar refs.
ICE MECHANICS, SEA ICE, STATIC LOADS low pressure trough in the Southern Hemisphere All Giovinetto, M.B, Gow, A.J.
COMPRESSIVE PROPERTIES, TENSILE PROP: buoys were equipped with ai internal or compartment temper. 39-387ture sensor The buoys also contained an external air ICE COMPOSITION, ICE CORES, DRILL COREERTIES, EQUIPMENT, ICE SAMPLING, TESTS. temperature sensor in a ventilated, shielded can at I-in ANALYSIS, PRECIPITATION (METEOROLO-
This report describes the equipment and procedures that height. Although differences of 10 C or more between GY). CHEMICAL PROPERTIES, FIRN, PALEO-were used for acquring, preparing and testing samples of recorded air and compartment temperature arc common, CLIMATOLOGY, ANTARCTICA-AMUNDS.
multi-year sea ice Techniques and procedures are discussed the correlation between the two measured temperatures isfor testing ice samples in compression and tension at constant generally very good The compartment temperatures are EN-SCOTT STATION.strain rates and constant loads, as well as in a conventional higher probably because the buoy is radiatiosally heated Meerurements of meihwater pH from annual layers of Southtnrial cell A detailed account is given of the application We found that subtracting 3 C from the average daily compart- Pole firn and ice samples ranginz in age from 40 to 2000and measurement of forces and displacements on the ice ment temperature yielded a good estimate of the averaig years 9 P show that precipitation at thm remote site hastest specimens under these different loading conditions air temperature for any given day This technique can a highr natural acidity than that expected from atmospheric

be used to construct average daily sir temperature record% equilibnum with C02 rhe average pH of descrated (C02.for the 1979 buoys which only contained the internal or free) samples was 5 64. while air-equilibrated samples averaged
compartment temperature sensor 5 31. a pH that is about a factor of two more acidic than

the expected background pH of 5 65. The observed "excess"CR 84-09 CR 8412 acidity can be accounted for by natural S04 and N03
MECHANICAL PROPERTIES OF MULTI-YEAR ICING RATE ON STATIONARY STRUCTURES ton levels in the samples probably originating from non.
SEA ICE. PHASE I: TEST RESULTS. UNDER MARINE CONDITIONS. anthropogenic H2SO4 and HNO3 Because of the presence
Cox, G.F.N, ct al, Apr. 1984, 105p., ADA-144 132, Itagaki, K, June 1984, 9p., ADA-145 797, 7 refs of these naturally occurring acids in South Pole precipitation,
21 refs. 39-385 a pH of 3 4 is considered a more representative baseline

Richter-Menge, J.A., Weeks, W.F, Mellor. M., Bos- ICING, OFFSHORE STRUCTURES, ICE FORMA- reference pH for acid precipitation studies

worth, H. TION, OFFSHORE DRILLING. SHIP ICING. SEA CR 84-16
39-98 SPRAY, WIND VELOCITY, ANALYSIS (MATH- EFFECTS OF SOLUBLE SALTS ON THE UN.
ICE MECHANICS, SEA ICE, PRESSURE EMATICS). FROZEN WATER CONTENTS OF THE LANZ-
RIDGES, ICE STRENGTH, COMPRESSIVE The rate of ice accumulation on stationary structure% was HOU. P.R.C., SILT.

calculated using published data The results were compared Tire, A R, et al, June 1984, 18p, ADA-152 825, 24PROPERTIES, TENSILE PROPERTIES, STATIC with cinmeasured on board ships Although the general rets.
LOADS. ICE PHYSICS. ICE SAMPLING, ICE trend ofttis calculation indicated parallehism w ith theonboard Zhu. Y. Oliphant. J L.
FLOES, STATISTICAL ANALYSIS. measurements, the measured ice accumulation rate on ships 39-2916
This report presents the results of the first phase of a test needed a 5 to 8 m/s higher windspeed to correspond with UNFROZEN WATER CONTENT, SALINEprogram designed to obtain a co

, 
nrnhensie undcrstanding the calculated rate fer stationary stru-tures S O E S SOIL WATE. S LITY

of the mechanical properties of multi.ycar sca Ice from the SOILS, LOESS, SOIL WATER, SOLUBILITY,
Alaskan Beaufort Sea In Phase I. 222 constant.stram. CR 84-13 TEMPERATURE EFFECTS, ELECTRICAL
rate uniasial compression tests were performed on ice samples NITROGEN REMOVAL IN WASTEWATER RESISTIVITYfrom ten multi-)car pressure ridges to examine the magnitude PONDS. Phase composition curves are presented for a typical salh.¢and variation of ice strength *thin and between pressure Reed. S.C. June 1984. 26p.. ADA-144 971. 26 refs silt from Lanzhou. P R C. and compared to tome a.lts fromridges A limitd number of constant-stran-ratc comprrs- 39-386 Alsla The unfriren water content of the Chinese siltsion and tension teats, constant-load compression tests, and WASTE TREATMENT, ICE COVER EFFECT. is much higher than that or the Alaskan ti;ts due to theconventional triaxial tests were also performed on ice samples WATER TREATMENT, SANITARY ENGINEER- large ,m,iunt of soluble salts present in the silts from China,from a multi-year floe to provide preliminary data for develop. which are not present is silt from interior Alaska WhenIng ice yield 'iteria and conitititive laws for multi-year ING. PONDS. CHEMICAL ANALYSIS. MATH- the salt , removed. the unfrozen %&ter content is then
s ice. Data are presented on the sirength. failure strain. EMATICAL MODELS similar for both the Chinese and Alaskan silt Her. weand modulus of multi.yea, sea ice under different loading Nitrogen removal from wasrewater can be required in a inttiticca ieciinqunefor corrccing the unfrozen watercontentconditions. The statistial variation of ice strength within number of situations, and matiy military facilities hasc bern of partisly f., cn soils due to high stt concentrationsand between pressure ridgcs is cxamined, as well as the or will be retrofitted for this purpose Treatment lagoons Vie al,4tC the equivalent molalay of the salts in theeffects of _e temperature. poroisty, structurc strain rate and ho:ding or storage ponds are a common treatmen method unfrircn., icr at %arious temperatures from a measurementand confining pressure un the mechanical pronertic i f multi- or a common component in many systems Qulitatine of the cic,. ial rrductivity of the eitract from saturatedyear se ice observations over several dcadcs document niirostn lass paste
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CR 84-17 various repose angles and their o,,.stations were recorded model. Automatic vehicle classification algorithms will
PULSE TRANSMISSION THROUGH FROZEN perodically The tests tnd a-d that a critlical angle of have to account for these effects if the algorithms are to

approximately 65 deg from horizo i1 divides the settlement operate succesfully in the presence of snow
patterns of the mines. Thosc i',,b inilial repose angles

Arcone, S.A., July 1984, 9p., ADA-147 108, 19 refs below 65 deg will tct d towards ", 41i, while more steeply CR 84-24
39-803 dipping mines will most often come to rest in a vertical CRYSTALLINE STRUCrIURE O

r  
UREA ICE

FROZEN GROUND PHYSICS, RADIO WAVES, position Angular change rates during midday hours (0900- SHEETS USED IN MODELINU EXPERIMENTS
WAVE PROPAGATION, PERMAFROST PHY- 1500) ranged from 0 deg to 10 dLc [,:r hour On sunny IN THE CRREL TEST BASIN.
SICS, RADAR, TEMPFRATURE EFFECTS. days with near-freezing temperat".-, most mines had a Gow, A1, Sep. 1984, 48p., ADA-14d 434, 29 refs.

total oa-day change of 10 deg t,.e 2 deg From these
VHF-band rdiowave short pulses were transmitted within tests, it appears that many of the mines would have detonated 39-1141
the permafrost tunotl at Fox, Alaska. over distances between if they had been equipped with ari anti-:sturbance mechanism ICE CRYSTAL STRUCTURE, UREA, SEA ICE,
2.2 and 105 m. The propagation medium was a frozen ICE MECHANICS, GRAIN SIZE, ICE MODELS,
siltcontainingbothdisseminated andmassiveicewthtempers- CR 84-21 ICE SHEETS, TESTS.
tures varying from -7C near the transmitter to probably IMPACT OF DREDGING ON V ATER QUALITY This report descnbes the growth characteristics and crystalline
-2C near the center of the tunnel overburden The short AT KEWAUNEE HARBOR, VISCONSIN. textures of urea ice sheets which are now used extensively
pulses underwent practically no dispersion in the coldest Iskandar, I.K., et al, Aug. 1984, 161i, ADA-148 321, in the CRREL test basin for modeling sea ice. The
zones but did disperse and refract through the warmer overbur-
den, as suggested by calculations or the effective dielectric 6 refs aims of the report arc to desbe the different kinds of
constant Most significantly the measured frequency con- Cragin, J.H., Parker, L.V., Jenkins, T.F crystalline texture encountered in urea ice sheets and to
tent decreased as the effective dielectric constant increased 40-3546 show that even small vanations in texture can drastically
The results indicate that deep, cross-borehole pulse tranmis- D, infuence the mechanical behavior of urea Ice sheets Stand-Thereult mzc~e hatdepero -orcol pusettasms-DREDGING, SEDIMENTS, %.,AST! DISPOSAL, ard petrographic techniques for studying microstructute in
sions over distances greater than 10 m might be possible, WATER POLLUTION, LACUSTRINE DEPOSITS, thin secton were used on 24 tres ice sheets These
especially when the ground is no warmer than -4C The WATER CHEMISTRY, PORTS, UNITED STATES investirations entailed observations of the crystalline texture
information thus gained could be used for identifying major
subsurface vanatios, including ground ice features m -WISCONSIN-KEWAUNEE, of the ice (including details of the subgrain structure), grain

Six sediments and four water samples were collected from size measurements, and studies of the nature and extent
CR 84-18 Kewaunee, Wisconsin. in 1981, prior to dredgitg of this of urea entrapment and drainage patterns in the ice. In-
FRAZIL ICE FORMATION. Lake Michigan harbor A modified clutrate test was used creased knowledge of the factors controlling the crystalline

Ettema, R., et al, July 1984, 44p., ADA-147 425, 34 to estimate potential impact on water quality upon harbor charactenstics of urea ice sheets has progressed to the point

refs. dredging and disposal of the sediments in a confined facility, where test basin researchers at CRREL are now able to
The modification of the test included a comparison Ietween fabricate ice sheets with prescribed structures leading to

Karim, M.F., Kennedy, J.F. containment release under aerated vs unwerated :oeditions predictable mechanical properties
40-3413 and filtered vs unfiltered elutrates Statislie.il analysis CR 84.25
FRAZIL ICE, ICE FORMATION, HEAT rRANS- showed that the differences in the chemical characteristics
FER, PARTICLE SIZE DISTRIBUTION MATH- between the filtered and unfiltered samples were sognificant REVIEW OF ANTITANK OBSTACLES FOR
EMATICAL MODELS, TESTS, TUP3CLENT for soluble reactive P and all the tested metals except Cu WINTER USE.
FLOW, WATER TEMPERATURE, COMPUTER Siitificant but low amounts of heavy metals (Cd. Pb,. Zn, Rtchmond, P.W., Sep 1984, 12p.. ADB-100 767L, 24

Ni. Fe. Mn) and soluble rea-tive P will be released to refs.
PROGRAMS, SUPERCOOLING. the water if the effluent is not filtered Under aerated 403306

uti report investigates the influences of turbience and conditions. COD in both the filtered and unfiltered samples TANKS (COMBAT VEHICLES), DETONATION
water temperature on frazil ice formation The rate and was higher than under uncrated conditions In contrast.
the quantity of frazil ice formed in a specified vohome of total organic carbon was much higher under the unnerated WAVES, MILITARY OPERATION, SNOW
supercooled water increase with both increasing .arbulence condition than underaerated conditions The study conclud- COVER EFFECT, ICE COVER EFFECT, BORE-
intensity and decreasing water temperature The influence ed that sediment and contaminant releases from the confined HOLES, MODELS, DRILLING, AUGERS.
of turbulence intensity on the rate of frazil ice formation, disposal facility (CDF) to the harbor water were less than This report is a review of information, equipment and proce-
however, is more pronounced for larger initial supcrooling those from the Kewaunee River input Also, retention dures related to the use of antitank obstacles in winter.
The turbulence characteristics of a flow affect the rate of of effluent so the CDF for about four days decreased the Demolition and construction of expedient and existing obsta-
frazil ice formation by governing the temperature to whih suspended solids in the effluent to about 40 to 50 mglL, €de are discussed Obstacle performance models are identi-
the flow can be supercooled by influencing heat transfer which is similar to the concentration in the lake water, fled and their methodology is discussed Five tasks are
from the frazil ice to surrounding water, and by promoting 1he use of sand filters should not be for routine operation identified as areas requining further research. I1) investigation
collision nucleation, particle and floc rupture and increasing hut rather for emergency cases when there is not enough of the use of light-weight augers for drilling bore holes
the number of nucleation sites Larger frazil ice particles time for effluent retention in this CDF in frozen soil. 2) investigation of the effectiveness of Soviet-
formed in water supercooled to lower temperatureL The style snow obstacles, 3) development of a model of vehicle
particles usually were disks, with diameters several orders CR 84.22 performance on snow-covered slopes. 4) development of a
greater than their thickness Particle size generally de- REGIONAL AND SEASONAL VARIATIONS IN design procedure and performanc model for step-type obsta-
creased with increasing turbulence intensity This report SNOW-COVER DENSITY IN THE U.S.S.R. cles when snow covered, and 5) development of construction
develops as analytical model, in which the rate of frazil Bilello. M.A., Aug. 1984, 70p, ADA-148 429, Refs. procedures for creating ice slopes
tee formation is related to temperature rise of a turbulent p.55-58
volume of water from the release of latent heat of fusion CR 84-26
of liquid water to ice Experiments conducted in a turbu- 39-1140 SHORE ICE RIDE-UP AND PILE-UP FEA-
lance jar with a heated. vertically oscillating gnd served SNOW COVER DISTRIBUTION, SNOW DENSI- TORES. PART 2: ALASKAS BEAUFORT SEA
both to guide and to calibrate the analytical model as well TY, SNOW SURVEYS. SNOW DEPTH. TOPO- COAST-19 3 AND 1BT4.
as to afford insights into frazil ice formation The formation GRAPHIC EFFECTS, GEOGRAPHY, SEASONAL vac, A.,-148428,16
of frazil ice was studied for temperatures of supercooled VARIATIONS, WIND VELOCITY, FOREST s A p. 198428p. + map. ADA 4
water ranging from -09 to .0.05 C USSR.rfefs.CANOPY, MAPPING, U .39-1142
CR 84-19 Regional and seasonal variations in snow-cover density (SCD) ICE OVERRIDE, ICE PILEUP. SEA ICE DISTRI-
FORECASTING WATER TEMPERATURE DE- in the USS.R were determined through the analysis of
CLINE AND FREEZE-UP IN RIVERS. datamobtaned from all available Soviet literature A relation. BUTON, ICE MECHANICS, FAST ICE, BE-

ship found between observed winter wind speeds and SCD ACHES, SHORES, BEAUFORT SEA. ARCTICShen, H.T, et al, July 1984, 17p, ADA-147 068, 14 values recorded from November through March made it OCEAN.
refs. possible to develop a snow-densiti, map of the U SS R Observations of shore ice pie-up and ride-up along the
Foltyn, E.P. Daly, S.F The map was divided into five ;enersi categories of SCD, Alaska Beaufort Sea coast in 1963 and 1984 sre presented.
39-802 ranging from values less than or cqu4I to 021 g/cu cm New information on historical accounts of onshore ice move.
ICE FORMATION, RIVER ICE. WATER TEM- at interior stations with very light winds to values greater mon, uncovered since publication of Part I ,r this series,
PERATURE. FREEZEUP, LONG RANGE FORE- than or equal to 0 31 g/cu cm at artic locations with is reported An account is given of ice overtopping a
CEATN , C ERE PRLONGRAS F strong winds Since this literature survey indicated that concrete caisson exploration island in the Canadian BeaufortCASTING, COMPUTER PROGRAMS the reported Soviet SCD %alues ere incorrect due to instru- Sea
In this study a method for making long-range forecasts mental errors, adjustments to the data in this study were
of freeze-up dates in rivers is developed Thc method required Month-to-month investigation of the SCD data CR 8427
requires the initial water temperature at at upstream station, revealed a gradual increase in density from Noember to RADAR INVESTIGATIONS ABOVE THE
%he long-range rir temperature forecast, the predicted mean March and that the SCD values under foret canopies averaged TRANS-ALASKA PIPELINE NEAR FAIR-
now velocity i the rsvcr reach,andwater temperature response from 4 to 14% lower than those recorded in open areas BANKS.
parameters The ater temperature response paramcteri Also included in this report are 1) a compilation of pertinent
can be esther estimated from the %urface heat exchange passages in the Sosvit literature on SCD. 2) a map showing ArconeS A ctal.Oct 1984. 15p. ADA-150 303, 15
coefficient and the averagc flow depth or determined empirical- the location of 5CD measurements, and 3) an average winter refs.
ly from recorded air and water temperature data The wind speed chart for the U SS R Delaney, A J.
method is applied tn the St Lawrence River bctwecn Kingston. 39-2098
Ontario. and Mauena New York. and it shewn to be capable CR OE4-23 RADAR ECHOES UNDERGROUND PIPE-of accurately forceasting freeze-up EFFECT OF SNOW ON VEHICLE-GENERATED RA R EHO S UN RG U D PI -

SEISMIC SIGNATURES. LINES. REMOTE SENSING, FREEZE THAW CY-

CR 84-20 Albert. D G. Aug 1984. 24P, ADB-090 976. 10 refs. CLES, WATER TABLE. WATER CONI ENT. RE-
CHANGE IN ORIENTATION OF ARTILLERY- 40-3544 FRACTION. UNITED STATES--ALASKA-
DELIVERED ANTI-TANK MINES IN SNOW. MILITARY OPERATION, sNOW COVER EF- FAIRBANKS.
Bigl, SR.. Aug 1984. 20p., ADA-090 946, 5 refs. FECT. SEISMOLOGY. DETECTION, VEHICLES. Radar and wide-angle reflection and refraction (IWARR) prio-
39-2917 files were obtained across three buried sections of thc truns.

7ATTENUATION. ACOUSTICS. EASONAL Alaska pipeline near lairhanks in te April lax3 AMILITARY OPERATION. TANKS (COMBAT VARIATIONS. broad-band, pulsed ru-ar operating in the ,lF (very high
VEHICLES). SNOW COVER EFFECT. ORIENTA- Vehicle-generated sc&4mogrxms recorded under unmmer and frequency) range was used The surficial gt .gy at the
TION, TEMPERATURE EFFECTS. TESTS. wintr cndiiitons at tort Dev.ens Massachuetts, are anily red three tites coioted of gravel Idredge tailingst silt and
The Remote Anti Armor Mine S)tem (RAAM9) cmpltys and ompared Tie data werc recorded using three-cornpo, alluvum, respectively, and the silr. we e marginall) frorcn
acatterable mines that arc delivcred b ejection from a projectile iena geiphones located just bencath the grund surface and or completely thawed At the grove s,e the ppe lap'fton-
dunng flight A problem with delivery of RAAMS mines mitophoncs moned tn tripots it i n tali V inter data matcly 2 m ideep) and an underlying water table were caily
in snow arises because a percentage of them are equipped were recorded when a 0 

7
-m thick sn,, .i r a.s preo-it visile There wax no radar ignature (if te pipe at

with an anti-disuthan c mechunism The natural ditlurb The filtering effect of this snow uscr tn the seismic data the silt site the 'WARRi profiles %crifiut tc high ahsrpf in
ance or tlilting of the mine% while melting into the sni was striking The appearance and frequency tontent of ,f the material The rcsponse ^sas marginsi at the ulli',trun
on a warm or sunny la) ns) cause thei to detoiate the reci rted gri und motion thaneul iliantically from sun- nite Iigh absrpitton tie it thawing or marginal freting
Five tests tasting I houri tii I itays were conducted at ner to winter becvause snw altenuates the aet uutst-tii seismiL iondition% aiiit the pipe inskes raiar a generally pioir
CRREL to ,tudy change in ircntiati-n of RAAIS mine' .iled energ) These changes were verified ht magnitude- chit-ie for mapping frecer-thau 'wuindares hut a P.y0 vho,,c
after landing ii snw% Mines ere tet in the snf,, at squared toihreri ce analsiq nt hs a sinple Aicner pr"iton tor estimauing material *-oie ani inolsif% ctNtcnt
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CR "421 tile and plastic, as well as different terrs.,i and groundcover C have been continuously cored with this drill, Drilling

POLYETHYLENE GLYCOL AS AN ICE CON- characteristics Tests with the radioifrequoncy tracking loca. and sampling are most efficiently conducted when ambient
TRO C ATIG.torn were insufficient to evaluate their ability to locate nonmet. air temperatures arc below freezing and the active layer
TROLCOATNG.allic pipe or to judge if one locator was superior to the in frozen. The self-contained lightweight drill is readily

Itagaki, K.. Dec. 1984, 1lIp., ADA-I15O 466, 13 refs other. Although not statistically different, slightly more transportable off-road by helicopter or tracked vehicle, or
40-3577 accurate average readings were obtained with the magnecti- by towing over roads Iti s locally self-mobile by tine
PROTECTIVE COATINGS, ICE CONTROL. ICE induction and magnetoimeter instruments over cable than of a winch rural cost or the drill and modifications
PREVENTION, RESINS. MELTING POINTS, over pipe Shallow utiltiies (<3.5 ft) were located slightly is estimated at approximately S16.000

SNOW ACC MULTIO , IE A CREION more accurately than deeper ones. In general, the low.
CNONTER MAURESI, ICESTS.TON , tomd-priced magnetic induction locators appeared to be CR 85.02

COUN ERME SURE, TETS.the most cost effective. Problems with accuracy in utility EFFtECT OF NONUNIFORM SIZE ON INTER-
The properties of polyethylene glycol (PEG) as a sacrificial location occurred mainly at sites with steep topoiraphy or NAL STRESSES IN A RAPID, SIMPLE SHEAR
ice control coating are diacussed PEG is effective longer where utilities were in very close proximity Successful FLOW OF GRANULAR MATERIALS. PART 1.
than mny aingle component coatings, And it has low toxicity operation of the Instruments required oiily a small amount TWO GRAIN SIZES.
and a high flash point The results of preliminary experi- of trainingSen IIFb19.IpAD -405,8rf.
ments on PEG's ability to control snow Accumulation on SeHHFb 95 8. D -5 4,1 es
a panel and ice accumulation on a cryogenic tank are also CR 84-32 40-38
discussaed. SHORELINE EROSION PROCESSES: ORWELL SHEAR FLOWV, PARTICLE SIZE DISTRIBUTION,
CR 84-29 LAKE MINNESOTA. MICROSTRUCTURE, MATERIALS. STRESSES.
REVERSE PHASE HPLC METHOD FOR ANAL- Reid, i.R, Dcc. 1984, 101p., ADA-152 952, Refs, STRAINS, AVALANCHE MECHANICS, MATH-
YSIS OF TNT, RDX, HNiN AND 2,4-DNT IN MU- p.5 4-56. EMATICAL MODLLS
NITIONS WASTEWATER. 40-3545 Existing theories that preditt the stress-strain rate relationship
Jenkins, T.F., et al, Dec. 1984, 95p., ADA- 155 9S3, SHORE EROSION, SLOPE PROCESSES, LAKE in a rapidly sheared granular flow can only treat materials
Refs. p.36-38. WATER, BANKS (WATERWAYS), GROUND that are made if aingle-ize particles However, granular

Baur, F.,Legelt D.. Gant C. TH WIN . SDIM NT RANPOR, W TER flows usually involve materials of rmed sires It has
Baue, CF.,LegettD.C GrntCl T AWIG, EDIENT RANPOR. W TER been observed in mauny laboratory studies thut size distribution

40-3578 WAVES, RESERVOIRS, SHORELINE MODIFI- has a significant effect an the flew of a granular material.
WATER POLLUTION, WASTE DISPOSAL, EX- CATION. RAIN, SEASONAL VARIATIONS. Despite its importance, no qantitative theory has been devised
PLOSIVES, CHEMICAL ANALYSIS. DETEC- METEOROLOGICAL FACTORS. that can explain the effect of size distribution An analytical
TION, TESTS, MILITARY FACILITIES, STATIS- Orwell Lake. in west-central Minnesota. is a flood-control. medel is developed here to quantify :ht trc sme in a mixture
TICAL ANALYSIS. water-manageinent reservoir first impounded in 1953 of spheres with two different sires and identical material

An analytical method wits developed to determine the concen- Subsequent erosion of the shoreline and a lack of knowledge properties Binary collisions v,:tweeil adjacent particles

trations of HMX, RDX, TNT and 2.4-DNT in munitions of slope erosion processes in this region prompted thin study are considered as the dominating strs-gcaerating mechanism

wastewater The method involves dilution of an squeous to identify and quantify the processes there The processes Comparisons between the theoretical rcsults undt the existing

amn,,, wiih on rilia
t 

volume of metihasol-ncetonitrile solvent wete mcasured at selected sites between June 1980 and laboratory data show good agreement

mixture, ilteation -~ i'ugh a 04 micron polycarbonate mem- June 1983 Erosion of the banks is primarily caused CR 85.03
braine and analysi .15 0 100 microi subsample by Reserse- by titree processes rain, frost thaw, and waves The
phase, higih-performance liquid zhr, -ntorphy using an LC- first two processes tend to move sediment to th; base oi EFFECT' OF NONUNIFORM SIZE Oll INTER-
8 column -tenaticn times of thms four analylecs. their the steep slopesfrming aeatively gentlesurfaceofaccimua- NAL STRESSES IN A RAPID, SIMPLi. SHEAF
degradation products. and impsrities eapntote in wastewte tinn Wave action then tends to move this sediment PLOW OF GRANULAR MATERIALS. PART 2.
matrices were determined for two eluent coinpositiol' WAnc into the lake Analysis of the data collected over three MULTIPLE GRAIN SIZES.
eluent of 50, water. 38'% methanol anti 12%z acetonitrile years has confirmed th~at wave aion is the dominant erosion Shen, H.H.. Feb. 1985. 20P., ADA-154 046, 19 refs.
auccessfully separated HMX. RDX and TNT from each process, providing almost 7 of the erostion during the 40-439
other and the potential interferents The method provided 1981-t12 study year During the 1981 high pool level. SHE AR FLOW, PARTCESZ DI RBU ON
linear calinration curves over a wide range of concentrations 2,089 Ms of sedinment. mox-'ty colluviam. was removed from TCESZ ITIUIN

the lower slopes by wave action rInking the I162 kmn of MICROSTRUCTURE, STRESSES. MATERIALS,
CR "430 eroding shoreline More than .300 Mg was eroded by SHEAR STRESS.
IMPACT OF SLOW-RATE LAND TREATMENT waves accompanying the higher pool levels of 1982 In the past all theoretical Analyses for rapidly sheared granular
ON GROUNDWATER QUALIT : TOXIC OR- n 433fows assumed that the granular solids are either disks or
GANICS. sp"3,heres and are uniform in site Howesecr. natural materials
Parker, L.V., ct al, Dec 1984, 

3 6p.. ADA-153 253. ICE FORCES ON RIGID, VERTICAL, CYLIN. that create these granular flow% are in general irregular in
Refs. p 19-21. DRICAL STRUCTURES. shape and have various spectra of sires The stress and

Jenkin, T.F, Fole, B.TSodht. D.S, et al, Dc., 1984, 36p., ADA-IS5I 393. 32 rate of energy dissipation levels in granular flows are ignificant

40-336 1 rf.ly influenced by the sire distribuion In part I of this

G O N WA EW SE T ET Morris. C.E. report series (see 4D.39. CR 85-2) the formulation of the
GROU D W TER WATE REA MENT, constitutive equations considering a two-site granular mixture

WATER TREATMENT, LAND RECLAMATION, 39-2515 is prsetd, where the ratio of the two sites is nearly
SEEPAGE, ORGANIC NUCLEI, ENVIRONMEN- ICE PRESSURE, ICE LOADS. OFFSHORE onsne Here, in part 2. the conststutise equations far a
TAL IMPACT. STRUCTURES, COLD WEATHER CONSTRUC- two-site mixture are extended to include a general sire
The removal efficiency for 16 organic substances ii, wastewater TION. PILES, ICE BREAKING, ICE SOLID IN- rot in additian, at complete spectrum of sire distribution
was studied on an outdoor, prototype alow-infiltrstion sietm TERFACE. ICE COVER THICKNESS, FLEXU- in incorporated, which allows the quantification of the sire
The initial concentration of each of these substances in RAL STRENGTH. COMPRESSIVE PROPERTIES, distribution effect in the most general way In analyring

the stresses. intergeanular collision is assumed to be the
the wastewater was approximately 50 microgramiL Re- VELOCITY. EXPERIMENTATION, major dynamic activity at the microscopic tesel Because

moval~ ~ ~ ~ ~ ~ h wa vi oaiiaindrn sryapiainad Amall-wclexperimentaltstud) was conducted tocharuc.ri of the present limited knowledge of treating shape effects.
subseqsent adsorption in the soil Tepercent removal the magnitude and nature of ice forces daring continuous the analysis is confined to the nouw of either disks or -;)hercs
during spraying could be estimated from the liquid'phase crushing of ice against a rigid, vertical, cylindrical structure 'the result of this work provides ncessary information for
transfer c oclcent, lasses were up to 70'. for the most The diameter of the structure was varied from 50 to 500 a more realistic analysis of natural and industrial granular
volatile componenta The total percent removal for the mm. the relative velocity from 10 to 210 moils. and the floss
system. based on the concentration in the percolate, was ice thickness from 50 to 50 mm. The ice tended to
more than 95'7. for all substances Only ci~toroform. w hich fail rleettivly, with the frequency of failure termed the CR 85-4
has a low octanol-water coefficient and according to the characteristic frequency The charactitatic frequency sat- PROPULSION TESTS IN LEVEL ICE ON A
literature is not degradable aeroblically, wis continuously ied lineraly with velocity and toi a small extent with structure MODEL OF A 140-FT WIGB ICEBREAKER.
detected in the percolate The major final removal mch- diameter The sire of the damnage roar was t0 to 50' icau.JC Mr18. p D .1405
antims are believed tii be volatiliratioa and bliigradatiin- of the ice thickness, with an average value of 30'% The aicuxJC.Mr18.U IAD -14056
biotransformation. Breakthrough of several other organics manimuin and mean nuimalired ice forces %%ere strongly refs
in early spring as a result of application durin~g the colder dependent on the aspct rati,, (structure dian'eterticc thick- 39-3956
months was also observed Yhe two substanice% that were necs-s) The forces increased significantly with dccreasing ICEBREAKERS. ICE CONDITIONS. ICE
most persistent in the soil were PCBs and d~cthivlphibutlate aspe. rain' bat were consiani fur large aspect ratios The STRENGTH, ICE BREA~KING. ICE COVER
PC~s were apparently slowly lost from the sy~ftn. probably maNimum normnalired forces appeared to he independent THICKNESS. LAKE ICE. FLEXURAL
by volatilizatiio The behavior of dierhlylphttihalate was of traim role STRENGTH. VELOCITY. I ESTS. MODELS
different in the twit toils tested but was morte recalcitrant
than expected CR 85-01 Resaut oif propulsion tests in lesel Ice (In a modeiiof the

CR 8431 PROTOTYPE DRILL FOR CORE SAMPLING %WIGB 140-ft (;rest Iakes icebreaker arc presented and
DETETIO OF BURED TILIIES RE FI -G AINE PEENNALL FR ZE ,Coimpared to available full-scsI- ira. In spite (if the
DETETIO OFBURED TILIIES RE FIE-G AINE PE ENNALL FR ZEN dilliculties in exactly modeling full scale tonlditions, the predic.

VIEW OF AVAILABLE METHODS AND A COM- GROUND. tioiin based ori the model iest results .-f the %Nip Perfirmance
PARATIVE FIE1 V STUDY. Brockell. B E.. ct al. Jant 1985. 29p.- ADA-I152 388. coi,ared icaiinabl well it, ihic ,ratxred during tull-
Bigi. SIR.. c, al, Dec 1984. 36p. ADB-090 068L. 21 11 refs, sc tentsv 4;eieal pssible ts,osf error% are ilentfiet

refs Laitiri. D F Is pa.ulai luipticati.on at the moslel sale oif the ship

Henry. KS. Arcine. S A 40-3579 hull's ice friction cucettkirnt is v,,nsulcreil ti he critical

39-2918 DRILLIS. AUGERS. PERMAFROST THERM AL in de aterigtteice resael olc p the.rruisti p roput.
UNDERGROUND FACILITIES. UTILITIES. D)E- PROI'ERTIFS. ItRO/EN GROUD TEMPERA- sa hrceitc.nml rieirsedirs aliru
TECTION. FROST PENETRATION. MAGNETIC IURE. CORING. SAMPLIING. GROUND ICE. CR 85-05
SURVEYS, GEOPHIYSICAL SURVEYS. EARTH- (.RIN SIZE. TEMPERATt RE EFMCTS. Cos.T NUMERICAL 'MODELING OF~ SEA ICE Dy-
WORK. ANAL.YSIS NAMICS AND Mr. THIICKNESS CIIARAMYR-
Locating tiirir utilities is o~ften ncessary filr repair. sciccnjr An jnespensis idrill has becen mollifiedl iii prioc eresearcrs ISTICS. A FINAL REPORT.
or preventioin of ilamage when earihiior is it, tsr ciindxicil wsith the ability iii Auger anoie haleo it i a,,qire toniiniiiis Mliller. W D. IIll. Mirt 19A5. 'Op. A DIA-l1 '4t fi(0.
in a particrilar arca Of the many inetiodmusaaic (,i- uniitlii rd inmir apesif hul iifperenima- Refs. p.35-38
detection iii huried uiiitt h-mn is mist witile-presit use ly friren materials that Are suitable fill ihcmi.al unditcn petri . ,162
are magnetic iiidiiction. magnctiimetry. uni rauliiftc~lienty grapii analysis It %a% icleslpeu l b fielil iesting in [CF MECHIANICS. DRill - SI-A R U-. ICE, C0%~ ER
tracking Coimparative field tests ,if 11 luocaiirs living support of rcsear h frllm tI5fl ti 155 I Operaiun ,.f
these thre ouperating methodts *ere coiiniuici in Ilanioser the trill . iasr~ nsinly .. iir using a mumnims ot p,.wrr TIIICKNESS. ICE ED)GE. %IFl II-M.TICAI.
New llampshirc an iliti ,if these %tere farther irsirit ii. ciii ,ioteh froizeti grioinit with tungsten carbidle 'uitr %10[)F[-I% 11EAT B) NLA NC-
At ihe I S Milita2ry Availemn. %Aest P'oint, \e c% li.r. ind in a C RR1 I Ituing Aose, The icc c-nient. temnperati-e It snami, therrivyoi scsi - ostril 1s rstenitr to
the Stewart Army Suihp,.s \r,&hrgh. Irew 1ik At ard grain sic of the froien selirnenis are inprirant sariabtes initiatei a fili thermuxi~- antii, i ,lc AnI i mp~ulcle uiiIiesel
%cem roini and vewhxrgth. the nine sirs intliult.l a saniris iecririing the sanupling Itett Perennmiiv f,,irs witl. i.e busikness dirihii-. thesui'ciui esli"I
of utility types uncludiing lrion Anisteel pipe ibir. thncoiui meets with teniperaturrs .- the range ..f n' C ii. iii n liides a mire -ioit,! aalelic--i.ti -cn
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thi6n sed in previous models. 'enossnal simul tons have is extended to iincluide the transport of water vapor, which bottom of the ice could no[ be detected whet, the ice stricture
ben pirfoemed using this model and the results have been assimportant because of its latent heat. Results are presented hada high brineecontent Because of brine's high conductivi-
analyzed with pwctel emphasis of the ridge twldup results in terms of a Lewis number. defined as the ratio of thermal ty. brine volume dominates the loss mechanism in first-
off the Calads&n Archipelago and off the North Slope. This to mnass diffusivilses. For Lewis numbers greater than year sea ice, and the same was found true for multi-year
report presents a complete description of this model and 1 r phast:chsnlceintensities convectin, and fir Lews numbers ice A two-phase dielectric mixing formula, used by the
discusses peogresa made on examining and testing the variable itesa than 1.0. phase chane retards convection, Two bound- authors to describe the EM properties of first-year sea ice.
thickness extenuions. ary conditions of special interest in the study of snow, was modified to include the effects of the gas pockects found

CR 85-W constant heat flux bottom and a permeable top are investigt- in the multi-year sea 'ce
KINETIC FRICTION COEFFiCIENT OF ICE. CO R 51
Forland, K.A., et al, Mar. 1985, 40sp., AL N-I155 035, CR 85-10 VEEATO AN35-ION ENA
23 reft. REVIEW OF METHODS FOR GENFRATING GRADIENTS OF THE PRUDHOE BAY REGION,
Tatinclawt, J.C. SYNTHETIC SEISMOGRAMS. ALASKA.
39-3957 Peek. L. June 1985, 39p., ADA-159 128. Refs. p.36- Walker, D.A.. Sep. 1985. 239P., ADA-162 022. Refs.
ICE SOLID INTERFACE, ICE FRICTION, ICE 39. p.122-135.
HARDNESS. SURFACE ROUGHNESS, ENGI- 40-1587 40-1790
NEERING. VELOCITY, TESTS. SOIL MECHANICS, SEISMOLOGY, GEOPHYSI- TUNDRA. VEGETATION, TEMPERATURE
Thisstudy investigates the relative influence of vrious pasme- CAL SURVEYS, WAVE PROPAGATION. COM- GRADIENTS, PLANTS (BOTANY), COASTAL
ters on the kinetic friction coefficient between ice and different PUTER APPLICATIONS, ANALYSIS (MATH- TOPOGRAPHIC FEATURES. ICE WEDGES,
surfaces Friction tests were performed with urea-doped. EMATICS) SNOW DEPTH, TEMPERATURE EFFECTS,
columnar le, studying the parameters of normal prassure. Various methods of generating synthetic seismograms are LOESS. HUMMOCKS, SOIL WATER. UNITEDvelocity, type of material roughness, ice orientation. ice har. reviewed and examples of recent application of the methods ST ESA SK
nessa and test configuration. Tests were conducted by Boywvs ufc aeand normal mode"
pulling a sample of ice over a sheet of material and by are citedd Bd ae.sraewae.SA E - LSA
pulling a sample of material ove. an ice sheet As ambient rcconsidered The analyticall methods reviewed include The pnudhoe Bay ren Is% a particularly interesting area
temperature of -15 was maintained throughout. and the gometric ray theory. generalized ray theory (Cagniard-de of tundra because of its welt-defined and steep environmental
ice surface hardness wast measured wit,.- a specialdsige Coo method). asymptotic ray theory, reflectivity method, gradients. the combination of which has not bees descd

appaatu. Tc fult of the ftit tests reeaedthat full wave theory. and hybrid methods combining ray thet elsewhere in the Arctic. it is a region of act coastal
ap.bair ofl i resto rofiietith vryigveloctya nmoetor Two numerical methods. those of finite tundra that has a . iiquc substrate pH gradient, due in

thubehvio ofkinsicfritio c e sfcet w .itvryg velocity ce and finite elements, and a hybrid method combining part to its coastal location The pres ailing northeast winds
wast sigiicantly influenced by the teteifgration and finite dufferne wtastoic ray theoye"' crbe distribute loess from the Sulavanarktok Ric ser ms
eaeiion"rhst s; h mitude oftbkntc rcin Lmitations on the application or validity of the various of the region Areas downwind from the roir have alkalinecffcetwas also affected by varying normal *i esure. mehd tundra with a gradient of declining soil pH %aloes away
surface roughness and see hardness. Additional guidelines 'chd'" std from the river the northwest portion of the region as not
for standardized ice friction tests and future inrestiS.. ions CR 85.11 downwind from the riser and consequently has acidic tundra.
arc ecomndd RECONNAISSANCE OBSERVATIONS OF The coastal temperature gradient is among the steepest in
CR 85.07 LONG-TERM NATURAL VEGETATION RECOV- 'he Arctic Three of Youngs (197 1) four floritic zones.

MEAS RIN THE MALPERORMA CE f ER IN THECAPETHO PSON REGON.which are based on the amount or total summer warmth,
MEAURIG HER AL ERORM NCEOF ERY IN HE CAF TH MPON EGIN, ate present within the region The effects of the temperature

BUILDING ENVELOPES' NINE CASE STUD' AIASKA%. AND ADDITIONS TO THE CHECKL- gradient can be seen in the increase of the total number
IES. IST OF FLORA. of plants in the flora and the increased plant productivity
Fland',egs, S.N * Mar. 1985, 36p., ADA-155 083, 13 E~erctt, K R.. et al, June 1985. 75p.. ADA-I19 724. particularly of shrubs, as one moves inland The predomi.
rfs. Refs. p.44 45. nantly wet landscape also creates steep segetation gradients
39-3958 Murray, B.M, Murray. D.F., Jition. A.W., Linkiris. within elesation changes of a few centimeters Small hum-
THERMAL INSULATION. BUILDINGS. HEAT AEWbe. ~mocks and higher microsis asocated with ice wedge polygonA.E. Weber. .J.relief may be clesated only 10-25 cm abose the level of
FLUX. THERMAL MEASUREMENTS. THER- 40-440 saturated soils but can support rich mnesic tundra plant corn-
MOCOUPLES. COMPUTER APPLICATIONS. REVEGETATION. TUNDRA. PERMAFROST. munities
COST ANALYSIS, WIND FACTORS. SOIL EROSION, ENVIRONMENTAL PROTEC-
Nine buildings as Ft Devens were the objct of a study TION. ACTIVE LAYER, VEGETATION. FROST CR 8-45
employn bet flux sensors. thermocouples, & computer- ACTION. CLASSIFICATIONS. LANDFoRMS, TNT, RDX AND HMX EXPLOSIVES IN SOILS
controled dots acqaumtbon system and infrared thermography ENVIRONMENTAL IMPACT. AND SEDIMENTS. ANALYSIS TECHNIQUES
The purpose was to measure the R-valiie of those buildings
to deA sietereooi potential for improved insulation. ..e oi.erssty of disturbance types. landforma vegetation AND DRYING LOSSES.
The sample included four frame buildings. tao masonry build- und soids, together with the large. well-doueunted flora. Cragin. J.H.. ct al. Oct 1985. l1 p.. 13 refs.
ings, and three frame buildi-gs with brick facing The makes Cape Thompson an ideal site to study long-term Leggett. 1) I_. Foley. B T.. Schumacher. P.W.

tecniuefo masrin Kvaue povd rpetalean aco (20-year) environmental adjustments after impact Man- 40.3363
ratetwthin 15% Sampling a small repiresentative smrip: caused disturbances there bezween 1958 and 1962 fall into EXPI.OSIVES. FREEZE DRYING. SOIL POLLU-
sufficiently charaeterizesthe entire stisckof buildins. Mc~s- e ntegories runways. excavations and off-road vehicle I ON. SEDIMENTS. CHEMICAL ANALYSIS.
usenens is inne important for poorly insulated buldn,~ i-ils. In addition, natural disturbance by frost act.o
since the beginning Kt-vallue has a drastic impact o ., creates scars Reestabluised segetation after 20 years con- iLOUNTERMEASURES. DRYING. ADSORP-

bugtfor acs-ffective reinsulatson project t -I. sioled ot .pecies found in adjacent undisturbed landscar.es TION. ABSORPTION, TESTS
= tci, install-ing aen external Styrofoam, insuation -. wi CIR 35-12 iAMI Anhid fsedihe ntsis f e TNT. Road H IX eposis

on concrete block barracks has a savings-to-nissinuientrIto A AYI FRV RW V YE.i.ol n eiet a endseoe tcnit
of about 1.4 A AYIOFRVRW ETPS.of methanol extraction followed by reversed-phase high per-

CR 35-0 Ferrick, M G.. June 1985. 17p., ADA-]I58 683, For formance liquid chromatography using I(Y' aceltsrme'40Qi
ICE FOG AS AN ELECTRO-OPTICAL OBSCV- another source see 39-3098. 20 refs. methano 50 water as the cluant This method was

R N.40-1050 used it) stud) the effect of sartos drying techniques upon
-_1 ATE WAVS, IVER FLO , RIER CE.the recos cry of TT. RDX and ItIX from, soil and sedimecnt

Kohs, G., Mar, 1985. I Ip.. ADA-155 05q. - '- WAE A E.RVR FO~ E C. samples contaminated with high ('l anit low (tnicrigramg~)
39-3959 DAMS. UNSTEADY FLOW. ICE JAMS. qUNOFF. le~stooftheseesploisrs For highly contaminated samples.

IC FOG, INFRARED RADIATION. Llf(tlT VIF - FRICTION, MATHEMATICAL MODELS. complete reensery of TNT and RDX was obtained using
IDLE RADIATION), RADIATION P45- :rON in this pape- we consider long-period, shallow-,ater river ft :ere drying wite air drying at roiom temperature resulted

SC~fl'ERINGT ELCR M G1I RO N.K waves that are a consequence of unsteady flow ",It., in greaser than W0 rciosery f.,r both explosives Other
SCAT ERNG, LECROMA NET 'RO ER ases result from hydroelectric power gcn-rasn or fnsw itchit.4ues. such as "secn drying at 105C(. osen drying at

TIES. ICE CRYSTAL OPTICS. ANALYSIS control at a dam, the breach of a darn. the I - nation or 45C. microwase oses drying, and drying uniter infrared
(MATHEMATICS) release of an ice lam, and rainfall/runoff process s The lumps alt resulted is greater Ixsscs. with TNT and ROX
The extinction of visible light and isifrarcd tudiatin (at S;aint-Vcnani equations are generally used to dtI- she '-- reciisernes ranging fro'm 76 to sorr Drying lisses -ere
wavelngths of 3 5 and 10 6 micron) by ice fogs% conssdercit *as4s Dynamic, gravity. d-ffusion. and kinemati- itse, 'ios due to simple s.,ttanon but rusher tichemiical reaction
unflizing theoretical concepts and historical csprmental data wases base been defined, each corresponding t.- different and or sorption Fo.r soil and sediment samples ciontrIrng
The reliability of the spherical Approximaionris ofc fi'g , tr-ns of t&c momemtt~m equation and each applying tit low levels o.f TNT. RDX and IIIMX c.sisifalthe
for Mie calculations is examined sod ludges adequAse. for si- c subset of the isserall range of risecr hydraulic properties eiploiises were qsant-tatise fo.r alt o'f the ahosec drying
forward nstler situations bus limited for side and hackscatter and time scales of wase motion Hossescr. the parameter techniques
&pplheations The rntie efficacy in penetrating icc fog frns - cnrrespozndin$ to each wave description are not well 1
.. function ofsre distriutioniaseCsluated frthewsete~ngth defined, arnd the transitions between wave types base not CR AS1
considered, been explored This paper is an issestigatron ins', these MECHANICAL PROPE.RTIES OF M1ULTI.YEAR

CR 5.) ~array,. which are fundasmental to riser wase modeling The SEA [CF. PHASE 2: TEST RESULTS.
THR MA CON E IO INSO .Analys'is ts liased onathe concept that riser wase behavio'r Ciii O F N.. ct 21 Oct 198'. 8Sip.- ADA-l166 3325, 10
Powers. DJ.. et al. May 1985. 61p.. ADA-157 $77 dtrie.b h aac etenfito adieta rf
Refs. p.4b'48. CIR 115-13 Richtcr-Mcnite. J1 A . Weeks,%. %F. - Bisvith. ft . Per-
Colbeck. S.C.- O'Neill. K ELECTROMAGNETIC MEASUREMENTrS OF ron. N . Mellusr. %vi . Durirl 6
40-1009 MULTI-YEAR SEA ICE USING IMPULSiE RA. 40-31564
SNOW THERMAL PROPERTIES. SNO% HFAT DAR. ICE; MECHANICS. [CF STRENGiTII, SEA ICE.
FLUX. HEAT TRANSFER. WATER VAPOR. Kiissc%. A . et al. Sep 1935. 26p.- ADA-Ifto 737. 11 STRAINS. COMPRESSIVE PROPE.R riEs. ICE
TEMPERATURE GRADIENTS. POROUS r ft PHIYSICS. PRESSI'RE RII)CFS. rESII 1: PROP-
MATERIALS. THERMAL CONDt ClIVITY, Miirey. R Mv ERTIL.S. I OAI (FOR( E'10
CONVECTION. MATHEMATICAL %OE~. 41 54Ibi evr rsns h e,(vi h s_ -n pfsa i
LATENT HEAT. EXPERIMENTATION, SEA ICE. EI.ECTROMAGN ETIC PROPERTIES, a test yr,.g1an 'lcsfne'I t.. i'hm 1, -,ifyre-%s uvitr d ia% I

METAMORPHISM (SNOW) ICE. BOTTOM SURFACE. MARINE GE I00 ni(the i li.. r. t r I "Ias .1II r % I..van.sr-
Large temperature gradients ple to A stiw- '_r itris (iEOPIIYSICAI SURVEYS. EIECTRICAI RESli'v u.A m-- tv rh-i-u
water vapor upwards and result in rapid rcrtI %alh~ition TIV ITY. - BRINES. DIEEC RIC PROPE-RTIES anti se,t,,Ai i'r samples fr- -i1 t. ar resssr ,ldgr t,.
of snow crystals The: sme itm,erature grailuents .-re.te %a'unting .!mutf ya sea SeC. using impulse radar i'isirur~nit esiminr she lfe.t 5 .f sample ,.uetai,i..n. .,c streegib
gradint of air density thus can cause flo-,ws'f air thnroiugh in the 5W5 t.. ionu 'vil frcqtien. y hunt, has reseatel that %ts , c 'i.i.telw- ii, I sa:5 , t-tenio tsts.
the snow cmser Th fraliAsm netccary t.' .lesritbe the tsitt.,mo ,. this ice cann..t always he ,lertrsl this 44 -rni,nat truAsi tests Apt .-- in -l..uses"
these flows is deseloped here in an Ift,',i s. in, liode the paper 4tis.%: A fiethl pro'gram aniel At finding ,uit why tests - mualt seA, rrwsr ,..!cc sAnit.'rs 5'. 5'i,-iil -lass
convenction ofvapor in the rinderstAnding ,,f sv,,w ritant,.i this is 5." a,-l t- orinng she eiectt.ittagneti il-Mif'rise.neist usi Di'sul" lw tt
phuim The theory of conseclu,s ihrtugh p,uvt medtus pr..ritles -.f multi yeA. -eA lie It wias f-rund that she st tts n'~ i-n ;t lirgz --t - nt.Iuui
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ofmtd-ymrta ice urtdife oding enoditions. The CR 85.20 The behavior of reinforced and unreinforced concrete beams
effects of ice temperature, porosity, atructee. strain rat CONsTUTIVE RELATIONS FOR A PLANAR, was studied under impact loading at low temperatures. andconinng pr-m and smple orientatio on the mechanicalSM L S ERFOWO O the results were compared to the behvior of reinforcing

propertie of m,,-yean SIMPLE SHEAR FLOW OF ROUGH DISKS. steel (rear) in Chrpy.V impact tet. Tanition tcper.
Shen, H.H., et al, Dec. 1985, 17p., ADA-163 147, 10 tures as low as .30 C were obtained for the rebut in
res. the Charpy-V tests. whereas no brittle failures occurred In

CR 35-17 Hopkins, M.A. the rebars in the reinforced concrete beams at temperatures
FIELDTESTSOFTIEiINErlCFRICIION (O- 40-3367 as low as -63 C. even in beams where the rebes were

SHEAR FLOW, SURFACE ROUGHNESS, FLOW intentionally notched. The Impact strength of inrafocrad
EFFICIENT OF SEA AIACE.17 RATE, FRICTION, STRESSES, AVALANCHES, creincransoeinr concid r eby toer sticiaur s n hugsfig][ C F EAI~,-reducing cracking of reinforced concrete struture and snTatinclax, J.C., eta,,Oct. 1985, 

2
0p., COMPU 70 R TE R APPT ICA, TIOS ,AVNE, eoncrete mnceases considerably at lowerte[mperartiren. thu

4 1ef7 COMPUTER APPLICATIONS, TESTS. cantly increasing the safety of lightly reinforced structure.iMrdey D. Streass developed in a ralid, simple shear flow of disks
Murdey, D. are quantified. Colisional momentum tratfer is considered CR 86.03
40-3365 to be the dominant stress generating mechanism. The EXPERIMENTAL DETERMINATION OF HEAT
ICE FRICTION. SEA ICE, SURFACE PROPER- disks are inelastic and frictional. The restitution coefficient TRANSFER COEFFICIENTS IN WATER FLOW-
TIES, STEEL STRUCTURES, SHIPS, ICE CRYS- and the coefficient of friction together dtemin the t ING OVER A HORIZONTAL ICE SHEET.
TAL STRUCTURE, PRESSURE, ICE SREof eergy during a collision

VELOCITY, PES. The frictional coefficient generates and maintains a rotationau Lunardini, V.J., et al, June 1986, SIp., ADA-170 427.
eOt , presTS tmotion of disks The total fluctuation motion of disks 32 refs.

Tils tept presents the results of kts or the ice .fnction consists of two translational modes and one rotational mode Zissos, J.R., Yen, Y.-C.
coefficient carried out during the May 1984 expedition of The rotatio mode is found to depend on both the restitution 40-4709
the F.S. Poiluarem off the coat of Labrador. The test and friction coefficient. Equipartitions of energy among HEAT TRANSFER, WATER TEMPERATURE,
surfaces h wroe-en ed steel pla tes and bre steel an mods of motion is abent The me rottion however. WATER FLOW, ICE COVER EFFECT, ICE

hand rouhend and nsndblted. The main find epends only on the mean flow gradient. The analysis
of the studies ware. 1) columnar and granular a ice showed "units a constant magnitude for all fluctuatin mode. MELTING, ICE SURFACE, TESTS, VELOCITY.
no sificantdifferences infrictioncoefficient;2)forcoluinsi Comparison with a computer simulated disk flow shows COMPITER APPLICATIONS, TURBULENT
ice, friction coefficient was independent of ier crystal orienta- good agreement This mplies that the distribution of FLOW.
tion with oect to teat surface. 3) friction coefficient was velocity magnitude may not be crucial to the quantificaton Experiments to study the melting of a horizontal ice sheet
indeptndet of normal pressure applied on ice sample; 4) of stresses with a flow of water above it were conducted in a 35-
friction coefficient initially dreedwith increasing rlatite t rs eto f12.
velocity betn the ice sample and the tat surace and CR 1S-21 m-long refrigerated flume. with a cres sction of l.2a1.2

reached a steady value at higher spes 5) friction coefficient Fm. Water depth, temperature, and velocity were varied
nt ICE-CORING AUGERS FOR SHALLOW DEPTH as well as the temperature and initial surface profile of

increaed with increasing surface roughness; 6) a wetting SAMPLING. the ice sheet The heat transfer regimes were found tosurface exute a highe frictin coefticteut than a trawer-
wtti suface otah ighe r rtin coertougentehaa " Rand, J.H., et ai, Dec. 1985, 22p., ADA-166 630, 12 consst of forced turbulent flow at hig Reynd numbers

e.g refs. with a transition to free convection heat transfer. There
Melwor, M was no convincing evidence of a forced laminar Im
M03273 MThe data were correlated for each of the regime, with

CR W518 the Reynolds number. Re. or the Grashof number cmie
SORPTION OF MILITARY EXPLOSIVE CON- AUGERS, ICE CORING DRILLS, PERMAFROST, with the Reynolds number.

FROZEN GROUND, ICE SAMPLING, DRILL-
TAMINANTS ON BENTONITE DRILLING ING, EQUIPMENT. CR 86-04
MUDS. The development of lightweight corin ugers foe ice is RESILIENT MODULUS OF FREEZE'THAW AF-
Lenett D.C., Nov. 1985. 33p., ADA-163 231, Refs. reviewed. Emphasis i on equpment designd by the FECTED GRANULAR SOILS FOR PAVEMENT
p.14-16. Cold Regio Research and Engineering Labotory and its DESIGN AND EVALUATION. PART I.
40-3366 predecessor organizations for sampling to depths ls than LABORATORY TESTS ON SOILS FROM WIN-
EXPLOSIVES, DRILLING FLUIDS, MILITARY 20 m or so. Desin and operation o the ACIFEL/SI- CHENDON, MASSACHUSEIS, TEST SEC-
OPERATION. POLLUTION, MUD, CHEMICAL PRE/CRREL 3-m-ID corr n disctsed, and modifications IONS.
COMPOSITION, ENVIRONMENTAL PROTEC- of the basic design for powered operation and for drilling

in frozen sod are outlined. Recent replaceients for the Cole, D.M., et al. July 1986, 70p., ADA-171 $41, 15
TION, ADSORPTION, ABSORPTION, ANAL- traditional corn aue are described, and detaics are given refs.
YSIS (MATHEMATICS). for the construction and operation of the new 4 114-in. Bentley. D.L., Durell. G., Johnson, T.C.
Concern over the environmental ftet ofexplosivas has brought IDcoinSequipment. A powered 12-in-ID drill for shallow- 41-593
about development of sensitive analytical methods for nicasur- depth coring is also described ROADS, FROZEN GROUND STRENGTH,
is them in grousudwater In turn tis concern has been
extended to validating the sampling procedures for groundws. CR 85-22 FREEZE THAW CYCLES. GROUND THAWING,
Mr. This report addresses the potenttul effects o residual LEVEL ICE BREAKING BY A SIMPLE WEDGE. PAVEMENTS, SOIL STRENGTH, SUBGRADE
drilling muds on the analysis for explosive contaminants Tatit laux, J.C., Dec. 1985, 46p.. ADA-166 629, 6 SOILS. LOADS (FORCES), UNFROZEN WATER

DNT. RDX and HMX) in monitoring wel. The rets. CONTENT, STRESSES, SOIL WATER.
aproach was to detrmine sorption isotherm for each co- 40-3274 This work is the first of a series of four reports about
ta minsi S appeard to be idepeden o t ICE BREAKING, ICEBREAKERS, ICE FLOES. laboratory and field testing of various graniular rood and
and HMX ova a n, of solyut e ncentration therefore. ICE FRICTION, ICE LOADS, LOADS (FORCES), rfield subgrades This report details the aquution, tMa
anle coverstrang conbeusedto e tratins, the ref sored ICE MO Land analysis of i soils from a test site in Wincheadon,
ange constt can be used to esimte the mut soeM ICE MODELS, ICE PHYSICS, TESS. Massachusetts. Repeat load triaxial teste were done on
when the solution concentration is known. Inothern for Tests in level ice on an idealized icebrcaker bow in the frozen and thawed soils to characterize the vaiations in
TNTsndDNTwerenotlnear..however. Scatchadanalysis shape of a simple wedge were conducted in the test basin, ther resilient properties throughout the seasons Liner
sug ted that the isotherms for these analyzes could be Thehorizontalandverticalforcesonthewedgeweremeasured regessin yielded empirical equations rclatfin the resieat
resolved into two predomuant components: a linear component and floC site distribution in the wake of the wedge wa moduls to applied stress, unfrozen water content (for frozen
above a certan soebed quantity and a Langmum-type compo- observed. From the force mesurementt, the ice wedglhull soils), moisture tension (for thawed soils) and density.
nnt below this quantity. The experimental date were friction factor was calculated and in general agreement with Equipment and test procedures (given in detail) were developed
fitted by rgrano aalysis ing the appropriate model, the friction factor mraured in separate friction tests. The that allowed simulation in the laboratory of the grndual
The equatins developed can be used to predict the sor ice floe length and ice floe area measured in the current recovery of stiffness that occurs in the field after thawing.
factio (anlytical bias) for any combinaion of slis and study followed log.nornal probability distributions defined The resilient moduli were strongly dependent on soil state,

lyte concentrtion. The amounts of bentonite found by the length average and area average and corresponding dropping at least two orders of magnitude upon thawing.
in soe esting wells do not apper to be sufficient to standard deviations S(L) and S(A)
cause sigicnt bias in analyses for these explosie€ co m CR 36.01 CR 86.05
mats MODL S E OEFFECT OF GRAIN SIZE ON THE INTERNAL

HMODEL STUDIES OF ICE INTERACTION FRACTURING OF POLYCRYSIALLINE ICE.WITH THE U.S. ARMY RIBBON BRIDGE. Cole. D.M.. July 1986. 71p.. ADA-171 371, Refs.

CR 65-19 Coutermarsh. B.A., Apr. 1986. 18p.. ADA-166 360. C . M651. l
MODEL STUDIES OF SURFACE NOISE IN- 12 ret,. 41-3479
TERFERENCE IN GROUND-PROBING RADAR. ICE CRACKS, ICE CRYSTAL STRUCTURE
Arcone, S.A,etal.Nov. 1985.23p., ADA-163208. 12 PONTOON BRIDGES, ICE SOLID INTERFACE, FRACTURING. ICE CREEP PHO-
rs. MILITARY OPERATION. ICE JAMS, ICE MOD- TOGRAPHY. STRESSES.

Delaney. AJ. ELS. This work presents the results of a study to examine the
41-447 The performance of the U.S Army's floating Ribbon Bndge effects of grain site on the number and site of internal
RADAR ECHOES. NOISE (SOUND). POLARIZA- in an ice-filled waterway is investigated in a modrl study microfractures in polycr)stallino ice Laboratory-preparedTADAN EWAVES CONERMASO U R, L EC- Conditions when ice-blocks could be expected to jam behind specimens were tested under unitial. constant-load creep
TION (WAVES), COUNTERMEASURES. ELEC- the bridge are outlined using available instability theories conditions at .5 C Grain size ranged from 15 to 60
TRICAL PROPERTIES, ANTENNAS, TESTS, It is shown that current theories do not accurately describe mm This range of grain size. under an initial creep
MODELS. block instability throughout the range of expected block stress of 2 0 M Pa. led to a significant change in the character
(round-prolims radar can be an effective toot for exploring thicknesses Bridge deployment doctrine is outlned as of deformation The finest-gramed material displayed no
the top t to 20 m Of ground. especially in cold regions it relates to the witer environment. Ice forces on the internal cracking and typically experienced strains of 1/100
where the freezing of water decreases signal absorption bridge are discussed along with ways to m.nlmze the chance a the minimum creep rate The couc-graired material
However. the large electrical variability of the surface. com- of ice buildup behind the bridge experienced sver cracking and a drop in the strain at
bined with the short wavelengths used, can often cause CR 36.02 the minimum creep rate to approimately 4/1lO00 Extensive
severe ground clutter that can mask a desired, deeper return BRIITTENESS OF REINFORCED CONCRETE posttestoptical analysis allowed estimation ofthe size distribu-
In this study a model facility was constructed constsingion d numberofiicrocracks in the tested material Thes
ofmetallicreflectorcoveredbysund Trougheofsturat STRUCTURES UNDER ARCTIC CONDITIONS data led it the dcselopment of a rclsinship between the
sand were emplaced at the surface to vary surface electrical Kivckgs. L.. et at. May 1986. 

2
0p.. ADA- 170 792. 9 acratge crack sire and the avcrage grain t. Additionally.

properties and to act as a noise source to interfere with refs. the crack sire distribuiion. when nnrm icd to the train
the bottom reflections. Antenna polriration and height. Korhoncn, C diameter. %as cry similar for all specimens tested The
and s4nal tuking in both static (antennas stationary) and 41-213 results indicatc that the ascrsge crack size is approximately
dynamic (antennas moving) modes were then investigated REINFORCEo CONCRETES. BRITT-LENESS o half the Aersgc Sinp diameter over the stated grain
as methods for reducing the surface clutter Polarxation CONCRETE S. TRANTLENTA se a

parallel to the profile direction (perpendicular to the troughs" CONCRETE STRUCTURES. TRA R predict theonset ,if internal cracking The work employed
xies) gave pranl s suprior to the perpendicular case because TION. COLD WEATHER TESTS. CRACKING .u.t, emistion techniques to monitor the fruturinsactivity.

of the directional sensitivity of the anenna radiation (FRACTURING) This informaluen shed light on the time and strain at which
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the fracturing began and when the peak fracturing rate ec- inertial sublayer profiles yields the roughness lengths for CR 86-13
coined. Other topies covered in this report include creep temperature and water vapor With these and a model RESILIENT MODULUS OF FREEZE-THAW AF-
behavior. crack heall. the effect of stress level on fracture for the drag coefficient over snow and sea ice based on

size aad the orientation of cracked grins. Theoretical actual measurements, the transfer coefticients are predicted. FECTED GRANULAR SOILS FOR PAVEMENT
aspects of the gain size effect on material behavior are C(E) is always a few percent larger than C(H). Both DESIGN AND EVALUATION.
alao giveno decrease monotonically with increasing wind speed for speeds Johnson, T.C., et al, Oct. 1986, 138p, ADA-175 924,

above I mrs. and both increase at all wind speeds a the 10 refs.
CR 6 surface gets rougher. Crowe. A., Erickson. M., Cole, D.M.
SHORT-PULSE RADAR INVESTIGATIONS OF 41-2549
FRESHWATER ICE SHEETS AND BRASH ICE. PAVEMENTS, FREEZE THAW CYCLES. AIR-
Arcone, S.A., et al, July 1986, 10p., ADA-172 578, 5 PORTS, THAW WEAKENING, BITUMINOUS

rots. CR 16-10 CONCRETES, SUBGRADE SOILS, DEFORMA-
Delaney, AJ., Perham, R.E. NATURAL ROTOR ICING ON MOUNT WASH- TION, ROADS, SURFACE PROPERTIES. DE-
41-594 INGTON, NEW HAMPSHIRE. SIGN.
ICE COVER THICKNESS, RADAR ECHOES, Itagaki, K., et &, Sep. 1986, 62p.. ADA-170 583, 21 StrIesdefornatton data for unbound bse. subbas and silty
LAKE ICE, ICE SHEETS. ANTENNAS. refs. sand subgrade soils in two airfield pavements were obtained
Short-pulse radar prortles and wavefonm traces were recorded Lemieux. G.E., Bosworth, H.W. from in situ tests and laboratory tests. Surface deflectiona
over natural. freshwater ice sheets and an artificially made, 41-3480 were measured in the in situ tests, with a falling.weight
1.6-rn-iameter column of brash ice. The purpos was AIRCRAFT ICING. PROPELLERS, WIND TUN- deflectometer. when the Soils were frozen, thawed, and at
to study the feasibility of this type of radar to detect ice NELS, WIND VELOCITY, UNFROZEN WATER various stages of recovery from thaw weakening. The
thickness determine ice properties and distinguish ice forms measured deflections were used to ludge the validity o
The radar utilized two antema, one with a spectrum centered CONTENT, WATER VAPOR, ICE FOG proedurs developed for laboratory tristal tests to deterinme
near 900 MHz and a second more powerful one near 700 Icing of a four.bladed rotor was studied under natural condi- nonlinear resilient moduli of specimens in the frozen, thawed
MHL Distinct top and bottom reflections from several tions at the top of Mg. Washington, N.H The rotor and recovering states The aluitty of the nonlinear resiliet
ice sheets were produced by both antennas, but the value had two cylindrical blades and two airfoil blade. The modult. expressed as functions of externally applied stress
of dielectric permittivity calculated from the time delay of results were compared with studies conducted in icing wind and moisture tension, was confirmed by using the expressions
the reflections varied between sheets as one ice sheet was tunnels. Considerable differences in iing repmes were to calculate surface deflections that were found to compate
ready to cadle and contained free water. The brash observed. For instance, with comparable liquid water con- well with deflections measured in the in siru tests. The
ice distorted signals; and allowed no discernible bottom return tent and wind speed the wet-to-dry growth regime transition tests on specimens at variou stages of recovery are espc" y

temperature was up to 10 C higher under natural conditions significant because they show a strong dependence of the
CR 11-07 than in the wind tunnel studies. Results of other studies remlnt modulus on moisture tension. leading to the conclusion
NITROGEN CONTROL IN WASTEWATER made under natural conditions were close to thos of the that predictions or so situ measurements of moisture tension
TREATMENT SYSTEMS FOR MILITARY present study. indicating that wind tunnel conditions re can be used to evaluate expected seasonal variation in the
FACILITIES IN COLD REGIONS, significantly different from natural conditions. Close examt- resilient modulus of granular soils.

non of the conditions indicated that supersatution of
Reed, S.C., Aug. 1986, 

2
3p., ADA-173 724, 25 refs. water vapor existing in most of the wind tunnel studies CR46-14

41-359 is the most probable cause of the differences EVALUATION OF SELECTED FROST-SUSCEP-
MILITARY FACILITIES, WASTE TREATMENT, TIBILITY TEST METHODS.
WATER TREATMENT, CHEMICAL ANALYSIS, Chamberlain. EJ., Dec. 1986. 51p., ADA-176 125,17
SEWAGE TREATMENT. WATER POLLUTION, refs.
CLIMATIC FACTORS, FILTERS, SLUDGES CR 86-11 41-2614
Nitrnao eontrolintheformofammomaemovalorconversion MORPHOLOGY, HYDRAULICS AND SEDI- SOIL FREEZING, FROST RESISTANCE, FROST
is required, or will be required, for a sitindicant number MENT TRANSPORT OF AN ICE-COVERED HEAVE, SOIL MECHANICS, SOIL CLASSIFICA-
of military Wastewater treatment systems. This report RIVER. FIELD TECHNIQUES AND INITIAL TION, SOIL WATER, FREEZE THAW TESTS.
presents a summary of engineering criteria for those processes DATA.
in mest common use at military facilitien no the coldreo Lawson, D.E,ctal, Oct. 1986,m37pADA177196.33 T ei actods for determinting the frost suseptibilty o
These Im includerickhng fiters. tratment ponds, toIs are evaluated tk this report. fleer treamn mp
rotating biological contactoes (R9C) and activated sludge: refs. the U.S. Army Coepsof Engmneersfrost design soil classification

A desg euarspie is proented for each case. All four Chacho, E F., Brockett, B.E.. Wuebben, J.L., Collins, system, a moisture-tensmon/hydraulic.conductivity test. and
ptesss can ahileve silificat levels of ammonia removal C.M., Arcone, S.A., Delaney, A.J. a laboratory freere-thw test. The Corps method. whseh
or conversion If ammonia discharge limits are 0.5 mg/L 41-2612 is based on particle size, soil classificatior and a laboratory

or less it my be necessary to ue the activated sludge ICEBOUND RIVERS. RIVER FLOW. ICE COVER f rengtest, was found to be useful for identifying frost.

proc m Tricklig filters or RBC units arc recommended SDIMENT RANSPOT ICE COVDR . epte sis Howeve. it cannot be used with conS-
for hyher (> I milL) ducharge limits. Pond systems EFFECT, SEDIMENTTRANSPORT. ICECONDI- dence for determining the deree of frost susceptibility The
are sustabie for aeasonal ammonia removal in cold climates. TIONS, ICE COVER THICKNESS, SAMPLING. moisture-tensionlhydraulic-condtivtgy test was found to beWATER LEVEL. FRAZIL ICE, WATER TEMPER- unacceptable because it required too much time and its
CR "4111 ATURE. TESTS, HYDRAULICS. UNITED results correlated poorly with field observattons The freeze-
APPLICATIONS OF THE FINITE-ELEMENT STATES-ALASKA-TANANA RIVER. thaw test was determined to be the most accurate of theITE-LEM NT SATE -ALAKA-ANAN RIER.methods stdied. including the freze tast that a a Pont

METHOD TO THE PROBLEM OF HEAT This initial study of the ice-covered Tanana River. near of theos mithud. The freeze-tha test a thatis ay
TRANSFER IN A FREEZING SHAFT WALL Fairbanks. Alaska. attempted to I) establish field methods dethed It mcluds Tdes of both froestve su.orugl
Landi, F., Aug. 1986, 24p., ADA- 172 552, 12 refs. for systematic and repetitive quantitatte analyses of an ice. bility (heave rate) and thaw-weakening susceptibility (CDR
41-595 covered river's regime. 2) evaluate the instruments and equip, after thawing). It also accounts for the effects of freeze-
SOIL FREEZING, SHAFTS (EXCAVATIONS), mint for sampling, and 3) obtain the initial data of a long- thaw cycling and is completely automated to improve the
HEATTRANSFER, TUNNELS, WALLS, LATENT term study of ice cover effects on the morphology, hydraulics repeatability of the test results It is suggested that the
HEAT, HT CAPAIT Y, ANALSS (ATHT and sediment transport of a braided river A methodology freere-thaw test be considered as a replacement for the
HEAT, HEAT CAPACITY, ANALYSIS (MATH- was established, and detailed measurements and samplings. Corps freezing test
EMATICS). including profiling by geophysical techniques. were conducted
In this work, numerical computations of heat transfer for along cross sections of the river CR 86-IS
freezing a shaft wall have been conducted Both fixed EFFECT AND DISPOSITION OFT IN A T E R -

mesh and deforming mesh finite-element methods re used RESrIAL PLANT AND VALIDATION OF
In the fixed mesh method, latent heat effects are accounted ANALYTICAL METHODS.
for through a delta function in the apparent heat capacity. CR 86-12 Palazzo. AJ.. et al. Dec. 1986. 17 p. ADA-199 546,
In the deforming mesh method, an automatic mesh-generation
technique with transfinit ma np is usd, and in this RESILIEN'rMODULUS OF FREEZE-THAW AF- For another version see 40-3708. 30 refs.
method two different approache are taken to evaluate the FECrED GRANULAR SOILS FOR PAVEMENT L.egctt. D.C.
movement of the interface. The freeze-pipes are considered DESIGN AND EVALUATION. PART 2. FIELD 43-1200
as point sources with irregular distribution The advance. VALIDATION TESTS AT WINCHENDON, MAS- PLANTS (BOTANY). SOIL POLLUTION. PLANT
ment of the inner and outer boundaries of the froren wall SACHUSETTS, TEST SECTIONS. PHYSIOLOGY. WASTE DISPOSAL. CHEMICAL
is found to be in agreement with the previously computed Johnson. T.C.. ct al. Oct. 1986. 62p.. ADA-175 708. ANALYSIS. TESTS. GROWTH. ROOTS
tesults. 13 refs. Little is known about the response of terrestrial plants to

CR 36-09 Bentley, D L. Cole. D.M. 2.4.6-trinitrotolsene (TNT) The objectives of this study
THEORY FOR THE SCALAR ROUGHNESS 41-2613 were to develop and test a method for measuring the amounts

ANDTHE SCALAR TRANSFER COEFFICIENTS SOIL FREEZING. BITUMINOUS CONCRETES, of TNT and its mctabolits in plant tissue and to awn

OV E SOW TAND SEA ICE. FREEZE THAW CYCLES. PAVEMENTS, SOIL their effects in )clio nutsedge (C)prffu esukeftus L)
OVER SNOW The method deoeloped %as tested fort its precision and accuracy
Andreae. EL. Sep. 1986. 19p. ADA.174 089. Refs. STRUCTURE. STRESSES. DESIGN. TESTS. for measuring TNT and its metabolites The minimum
p.17 -19. Stress-deformation data fin six granular stoils ranging from detection limits of the method were 04. 06 and Oq mgikg
41-1263 sandy silt to dene-;raded e-'shed stnne were obtained from for TNT. 4.ADNT and 2.ADiT. respectively Honolgent-
SNOW SURFACE, SEA ICE. HEAT TRANSFER. in-sia tets and laboratory tests Surface deflections were ration of plant tise prior to analysis did not improve

MOISTURE TRANSFER. SURFACE ROUGH- measured in the rn-stu tests. with repeated-load plat-eearng precision or recovers of naturally incorporated residues.
NESS, TURBULENT FLOW. MODELS. WIND and fallmig-acight deflectometer equipment. when the six Spike rccoCrCs ranged from 46 to 10M% Two plant

granular Ils were frozen, thawed. and at vanous stages growthanduptakesludeserecoinductedbygrowingnutsedge
VELOCITY, LATENT HEAT of recosery from thaw weakening The measured deflections in hydroponic culturs containing TNT concentrations ranging
The bulk aerodynamic transfer coefficients for sensible. Celif %ere used to judge the validity of priocedures developed from 0 to 20 mg I. The greatest changes in physiological
and latent. C(E). heat over snow and sit ice surfaces are for laboratory itansal tests to determine nonlinear resilient activity occurred between solution concentrations of 0 5 and
necaur, for accurately modeling the surface energy bdget moduli of specimens in the froen. thased, and reccocring 50 mg I of TNT Uithrs this range. new plant growth
but are very difficult to measure This report therefore states The validity of the nonlinear resilient moduli. c- hecame increasingly inhibited Ph)sitogtcal effects from
presents a theory that predicts C(H) and C(E) as functions pressed as functions of externally applied stress and moisture TNT ma) ovcur at lccl below 0 !6 mg I Root growth
of the wind speed and a surface roughness parameter The tension, was confirmed by using the espressions to calculate was affected most. f64.ttoed hi rhilomes and levo TNT
cra of the model ts establishing the interfacial sublayr surface deflections that were found to compare well with and metahtites were found throughout the plant Since
profiles of the scalars, temperature and water vapor, over deflectios measured in the rnsiru tests The tots on TNT was the only coimpound present in the cultures, the
aerodynamically smooth and feugh surfaces These interfa. specimens at various tUles of recosery are especially sitgifi. metaholites must havc been formed *ithin the plant In-
cial sublayer profiles are dense from a surface.rencwal cant because the) show a strong dependence of the resilient creasing the TT toncentration in culture solutions increased
model in which turbulent eddic e cmtinuall) sweep down moduls on moisture tension leading to the conclusion that the conccntutstons ,f this -ompound and the two metabolites
to the surface tran er scalar contaminants acriss the interface predictions or in siru mexssuremcnts of moisture tension can in the plant. (in entralirins of allt I compounds were
by molecular diffusion. and then burt away Matching be used to evaluate expected seasional variation in the resliet prairst in the r-.ts. *hdt the rhimtis contained the greatest
the interfacial subLayetr profiles with the usual semilogaritshmic modultm 44 granular soils quantitiet ,f r% r and metah,hlitis
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CR 3416 CR 17.01 arc presented Structurally. the fird ic was entirely
TRIAXIAL TESING OF FIRST-YEAR SEA ICE. RIME METEOROLOGY IN THE GREEN fist-e and composed predoinantly of congerlation. cuom-
Richter-Menge. l.A.. cf aI, Dcc. 1986.4 

4
1p.. ADA- 179 MOUNTAINS. na-tpe crystals. At nst. of the sampling sirn the see

ldmoderately to strongly atgned c-axes consistent
329. 36 ores. Ryerson. C C.. Jan. 1987. 46p . ADA-I78 358,33 refs. with tue inferred direction of nru-surfacer currents in the
Cox, G.F.N.. Perron, N., Durell, G., Bosworth. H.W. 41-3144 fiord Generally diminishedl vlues o: bulk salinity at
41-2547 ICING. HOARFROST. ANTENNAS, ICE DETEC- ive sepsar locations reflect the warm ice conditions enocosas-
ICE STRENGTH, ICE MECHANICS, ICE CRYS- TION. SYNOPTIC METEOROLOGY. tred at the time of sampling (late May). and the effect
TAL STRUCTURE. SEA ICE, YOUNG ICE. COM- METEOROLOGICAL FACTORS. MOUNTAINS. or cocwa flushing in promoting loss of brine. vertically.
PRESSIVE PROPERTIES. SR I TE S. V IA ONfrom the ice shee Obiervations ouijde Hebro Ford

STRAN TSTS VARATINS.indicated the prrsersc of only trsor; amiounts or inuitiyeas
LOADS (FORCES). TEMPERATURE EFFECTS. Rime icins is a frequent and severe problem in highr - elevations ice during the latter part of May
TIa report presenias the first series of conventional triaxial of the Green Mountains because it impacts radio and television
tests carried out on columnar first-yesr sea 'cc samples antennas and ski lift and could affect high elevation wind
obtained from the field and tested under controlled laboratory nmachinse performance Rime meateorolgy. nowasues equip-
condit10131nswing a large-capacty tes machine- A total mnett performiance. and variation with elevation were analyzed
of 110 horizontal ice samples from ?rudhoe Say. Alaska. statisticalty oft Me. Mansifield And Madonna Peak. Vermont. CR 17.05
were tested on a closed-lonip electroo-hydraouc test machine durng; the winters of 1912-13 and 19113-14. Weather VEGETATION AND A LANDSAT.DIERIVED
at .10 C in uanesafinsed And confined constant-strain-roote conditions were mewasufrd front surface weather observations. LAND COVER MAP OF THE BEECHEY POINT
compressio. The confined test were conducted is a from rawinsonde 1350 mb records. and from synoptic weather
conventional triassal cell that maintained a constant ratio maps Rime Intensity with time wan measured with a QUADRANGLE, ARCTIC COASTAL PLAIN.
between the radia and aial stress to simulate io siru loading Roseinount antennta deicing system on Mt Mansfield. And ALASKA.
conditions. The load ratios used were 0 25. 0350 and nine accretion was measured from collectors Installed from Walker. D A.. et al. Apr. 1997. 6 3p. ADA-190 931.
0.75. The strain rate of each test was constant at 1,,10D. 643 to 1227 in on the two peaks Most time events Ref. p.51-54.
111000. or 11100.000 per sec Data are Presented On in the Green Mountains are of low intensity wills greatest Acoccdo. W.
the strength. failure strain And initial tangent modulus of intensities found in warmer, subtfireezing air within 5 C of 4 14367
the first-ywa sea ice under these loading conditions The the dew point Rime was usually most intense 11thi
effects of confining; pressure, strain rate and ice structure deep Iow pressure systems, and was associated with ).t TUNDRA. VEGETATION. GEOBOTANCA IN
on the mechanical properties of the ice are examined 10-tenths cloud cover and light precipitation Rime, wai TERPRETATION. MAPPING. REMOTE SENS-

rarely Associated with high preisure, Most nine events ING. LANDSAT. LANDSCAPES. PATTERNED
occurred within cold and occluded fronts in somtherly to GROUND. CLASSIFICATIONS. UNITED
westerly wid STATES-ALASKA-BEECHEY POINT.

CR 8617 CR 87.02 nt report presents a L-andsat-oderived land covet clasficationt
ATMOSPHERIC ICING ON COMMUNICA. RESILIENT MODULUS OF FREEZETHA E- of the fleechey Point. Alaska. I 230.000-scale quadnslec

GRAN LARSOIL FO PA EEN with descritions of the major tegetation units EightTION MASTS IN NEW ENGLAND. FECTED G A U RSOL F RPVE NT Landut-evet units derived from multalpectral scanner data
Mulhcrifl, N.. Dec. 1986., 4 6p.. ADA-Il8 347.34 refs. DESIGN AND EVALUATION. PART 3. eleven photo-interpreted units, and eight common vegetation
41-3142 LABORATORY TESTS ON SOILS FROM ALBA- complexes are described and illustrated- Procedures a(
ANTENNAS. ICING. TOWERS. ICE FORMA- NY COUNTY AIRPORT. Landsoat analysis, field methods and cartographiic methads
TION, PRECIPITATION (METEOROLOGY). Cole. D.M. et al, Feb 1987. 36p.. ADA-179 253. 6 are described The region is divided into four ls.,diaae
COST ANALYSIS. refs. unis flat thaw-lake plains, genttly rolling thaw-laker plains.

Rieiigand freezing precipitation art of concern to D.. uel .. hills, and flood plains Ares Analysis of the qindringlecRieiigBentley. DL.DriG.Jhsn C was done according to townships And nine small study Areas,
the radio and terlevisio broadcasting industry. This report 41-2942 The map uses a modifiedt version of the hierarchical tuan
contains the realts of a study seeking to document the PAVEMENTS. FREEZE THAW TESTS. SUB- mappingeclsssfictonof Walker (1923) Area-measuremenot
seventy and extent of transmnitterr tower icing and related GRADE SOILS. AIRPORTS. ROADS. UNFROZ- data from Scohotanical maps at eight study iteos are compared
problems in the tnrtheaster Unit States Iformsto NW T RC N ET OLW T R E PR ihsiia aafo ada asatesmrst%
was obitainecd eta mail questionnaire and telephoneitri ENW TRC N EN .SI"ATR E PR Th rsmlar Idateat -ro adsat maps~I of th soamsurcites.
with 85 statioin owners and engineers concerang IlIs different ATRcEoCS.reresultsdindgt btha tlocostnai caield riesue nt
stton. Results show that teleovision and FM broadcaiters This is the third in a series; of four reports on the laboratory orsodn obod ehtnclctgre
wre seriounly impacted by tower icing. however. AM operators and field testing of a number of road And aimfield subgrades.
are usually not affected by expected New England icing covering the laboratory reperated-load initial testing: of ive
levels Combined annual coats for icing protecion and soils in the froren anld thawed states end analysis of the
icing-related repars averaged $121. 5402 and S3066 for rcsL..tinS resilient modulus measirements The flboratory C 8741116
AM. FM And TV stations resopectisely None of the testing procedcures, allow simulation of the graduall increase ELECTROMAGNETIC PROPERTY TRENDS IN
AM stations, polled employ any woin protection m ere in stiffness found in frost-susaceptible soils after thawing SAIE A TI
whereas all the TV stationis do The perocentage-of FM The resilient modulus is espresed in a nonlinear model SAIE A T1
stations havin icing Protection in the three northern states in terms of the applied stresses the soill moisture teononc Kowas. A.- cf al. Apr. 1997.45lp. ADA-IS0 929. 34
averaged 80%. indicating A, significant concern for Icing in level (for unfrozen soil), the unfroren water content (for refs.
that region In contrast, the percentage of FM stations froren soil) and the dry density The resilient rmodulus Morey. R.M.. Coy.. G.F.N.. Valleauc. N.C.
with icing protection was 63 53 for the sothrn New England is about 10 GPs for the frozen material at temperatures 41-4361
states. The usage of guyed versus nion-guyed trowers as in the range of -5 to .8 C The decrease in odulus ICE ELECTRICAL PROPERTIES. ELECTRO-
a poor indicator of icing costs However the factors with increasing temperature was wellinodeled in termi of
of increasig ment heit and mast top elevation are significant the unfrozen water c.ontent Lpon thaw, the modulus MAGNETIC PROPERTIES. SEA ICE. REMOTE
to increasing costsl dropped to ahout 1010 MPa and generally increased with SENSING. DIELECTRIC PROPERTIES. BRINES.

Increasing confining stress and decreased with Increasing ICE SALINITY. ICE COVER THICKNESS. TEM.
principal sitess rti The modulus Also increased with PERATU;RE EFFECTS.. ANALYSIS IMATH.
the soil moisture tension level The resilient oions EMATICS).
ratio did not appear to be a systematic functio of Any) Tw-phaedl lirum nss model results are presented show-.CR 34.1 of the test s5ionble n h eetoanti Fl roete fse c eo

FROST ACTION PREDICTIVE TECHNIQUES tjtecicrmgoteMI f~orio IZK t~
FOR ROADS AND AIRFIELDS. A COMPRE- R 87-03 depth The: modeled dots are comparecd with field measure-

HENSVE URVY O REEAR H FDIGS.MECHANICAL PROPERTIES OF MULTI-YEAR rown And show comp.taht res,.1 It is als, shown
SEA ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o IC. PtEI C TU T R N L aa he moidel Js- .an be used In sup"r oa impulse

Johnson. T.C.. et al. Dec. 1986. 45p.. ADA-I7l 243 E . P AE1IC ST U UR AN L ra a nd airborne etei..agt ml-Irmte seniscng
32 refs. YSIS. ofa i e la-- ap e the remote mesuremeunt of sea
Berg. R.L. Chamrberlain. El. Cole. DM Richtcr-Menge.J A.ctal..Mar. 1987. 30p.ADA-llIi cr thice uinf .ip!-s radsr operating in the Its, to
42-343 205. 19 refs, 1414.161112 frrq-.=, %ssoa sodt l0-fe 11c0( to 30.10
FROST HEAVE. ROADS. AIRPORTS. FREEZE Coix. G F N . Perrosr. N list toidmng irc4t.c, ire presente and discussed
THAW CYCLES. FROST RESISTANCE. FROST 41-4143
PENETRATION. PAVEMENTS. SUBGRADE ICE MECHANICS. ICE STRUCTURE. SEA ICE.
SOILS. DESIGN. MATHEMATICAL MODE: q PRESSURE RIDGE.S. ICE FLOES. TESTS.
FROST ACTION This reorrt describesi ihe structural analysis oa multi-year CR 37477
Findcings from a sin )esr field and lahoratory program of sea icr samples ihat were tested in the first phase ;f a DEVKLOPMF.%T OF AN ANAL'ITICAL METSI.
frot-cton research in four areas are suminanred Research program designed to obtain a c~omprehensive understanding OD FOR F.XPLOSI'sF RFSIDUF.S IN SOIL
ont the first topic. frsil-siocepiblity index tests. led to selection 'f the mechanical proetienis of in~lti-year seA ic from the Jenkins. T F. c.e al. Not 1917. SIp - ADA-l313 -33.
of the Corp of Enginros frost design lst clasification Alaskan Seaufort tea F~ah test specimen is clasified Rf 92

systm a a mtalmetod a th simles Icet o tetin in one of three major ice texture categories granular. Wlh
Aytem a m euch e t th smples t level, aoefren test mingd columinar. or a musture of cntumfiar and granular ic The sh
wit a mchmrepe test et afe thw n w s remeznd e s an 4c% cessiallograsphic orintation. percent columnar Ice. aoid grain 42.20wit a DR estafer hawj i reomendd a A"'" sire are then clauate1 for the granular and or columnar EXPILOSIVE S. e~ift POllI! TIO%. lii ITARmof susceptibility to both frost heave and thaw weakening iccin the sample Test results Are initirrp4 with .esprctOPR TO . 'I-'vlR ( ISR M T.
Under the second topic, a sil column and dia am . hs aaees Teoesicmoiino m Ot, FPERATION.T IA SIR1( loNIM %
system were developed and Applied to obtain soi datarm usedrf~nl. Tencrl rpsot fiut
in improving and salidating a mathematical model of frostj year ridgecs is 41-~ consaideredl. based on the cstes.s:%c icd n.tolnv.er.el:..eemtrtec-c,
heave, the octWive of the third r'irnc The model, ass sa1-, that vas doner in the program trAio. l! It'v Rl5X. P.15 15E fetri: 1%l sAM :.4
effectively Confprosed. a probabilistic o..mpmnt was Added. Cw 37.04 0)% ti 1,.-1 h ssr'.v ,ssohsr stau..t.'g a g sapr
and It was successfully tested against fieldl and laboors-ry RsA 4  I~IF N S LNIY FF ~l i ~ . o ,rt- rsn 'o r I,, bath Pr c er
measuremenrts of frost hease A thin conslidaiion al CRYfTALti hi ', nANDrsALINITY..' *i4e fstraot is .tAu-e4
gorithmwasaddrd ahichwashontoleiusfulrsyred"imi s I(TE IN IIEBRON FIOR A111N~i A- wthttnI . a -':rt Ih-.ra m~.o't;r
the seasonal vaioationt in resilient modulus of strusa sumi. RADOR. yRr crsIufs ti RF llftl iso.'9 a f.X'A :%4
the objective of the fourth topic A labi-et-o cisting Glo%. A J. %lar 19117. Ip, ADA-180 930. IS refs no, tI .irtet.r 'ei~r~~srri.e-t 'ii 4SC (
procedure ans developed for assesing the resicie miodulus 41-4144 tO .ir..ii. ctie'! it Sam. etsn.t Nre-so
of thawed soI at various stages of the recover peoicss. ICE CRYSTAl srRt (71 RE. ICI- SAL.INITY. tir r 5is t: Alf,_ ii -.14 44* amId i514
as a funto of the applid stress. aod thre .. I , I csiti SA ICE_ MEI TUtATER. OCEAN CI RRENT corm .Itt 11%1\ RV\ t 5% l rtrs PT XA. :4
tension, which increases Al the soil gadoalts desaturates - S I^'~ r .,-r- i,~st a .. ~-~o. s rsive i&mwt~r i.
during recoivery The pfrocedure was salidatril Ni- assinF IRII-S. NIOTOGRAPlEI ('AAI)A I AURA. Itoi.iit~ Ps ftPIC..soI %n' .o.iI-~ -sa
deflection, measured on, iavemnrts by a fatling negDt ORlr 0 IIEIIR0\ FIORD l^ sn .. I, .ai. lie.st-tc gntsrtvo.
tomct Framnewkls for Implermenting fin.;. Crc-i the Rets .1 of u~eet .4 thekc saiest, ~e*.t t-r~~ . ~a rt-a , .-- -wss-;s- -i,
principal research topics are -11oti~edl s %j- s ri, Tee-.. "I les iC.e .. luIe.o A~-.ia. .st :4 4- . .- iV,-.-, r... ,t.4s stst
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CK 6746 anatSy will abaini. h aver toas sdavyhg y Muss a u" am rat (0 iimhat) do apeij
USE OF LANDSAT DIGITAL DATA FOR SNOW V~ei pa~sTien ip m e h .an if he miaw Isa ea- thAt'
COVER MAPPING IN THE UPPER SAINT Th ahagsreghc 5.up be pnk i h met lia t~~ewt

ante ~ ~ ~ di 9otWtveyieaseteal phass. The of 'w em van dled
JOHN RIVER RUSIN. MAINE. themep iilnga ~~asav 0 ~ enaopared so the ee aspiat of Mac
Merry, C.. et al. Jute 1967. Rp.. ADA-183 213. t stril ride. itsane ihieralgkpin -log-iin
Rek. p.52-57. *Itmt.
MNow. M.S. CR 37.11 K 37-4
42-21 DISTURBANCE AND RECOVERY OF ARCTIC PHYSICAL AND STRUCTURAL CHARACTER-
SNOW COVER DMSTIBUTION. SNOW DEPTH. ALASKAN TUNDRA TERRAIN. ISTICS OF WEDDELL SEA PACK 1(1
REMOTE SENSING. SNOW WATER EQUIVA- Wiaer. D.A. et ml. July 3967. 63i.. ADA-184 442 Gew. AJ. tt. AV&. 3967. 70p.. ADA-3M11 169.31
LENT. MAPPING. LANDSAT. COMPUTER AP- Rek. p.2-62. u.L
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CR 37.17 been studied and related to the complex relative dielecteic A study was made ir May 1985 to determine the feasibilityEVALUATION OF THE MAGNETIC INDUC- permittivity measured with free-space transmission techntques of using an airborne electromagnetic sounding system forat 4.80 and 9 50 OHz. The saline ace closely simulated profiling sea ice thickness and the sub-ice water depth andTION CONDUCTIVITY METHOD FOR DE- arctic sea ice in its structural and salinity characteristics, conductivity. The study was made in the area of PrudhoeTECTING FRAZIL ICE DEPOSITS. which were regularly monitored in a number of ice sheets Bay, Alaska. The multifrequency airborne electromagneticArcone, S.A., et a, Sep. 1987, 12p., ADA-186 940, 13 grown during the winters of 1983-84 and 1984-85. In. soundingsystemconsistedofcontrolandrecordingelectronicsrefs. situ transmission measurements at similar frequencies were and an antenna. The electronics module was installedBrockett, B.E., Lawson, D.E., Chachn, E.F. also made oii the ice sheets themselves using antennas located in a helicopter, and the 7-m-long tubular antenna was towed42-1517 above and beneath the ice. The slab measurements were beneath the helicopter at about 35 m above the ice surface.made during warming from -29 to -2 C on slabs grown For this electromagnetic system, both first-year and second.ICE DETECTION, FRAZIL ICE, ICE GROWTH, dunn; the winter of 1983-84 (4 75 GHz) and during a yenr sea ice could be Profiled, but the resolution of iceICEBOUND RIVERS, MAGNETIC SURVEYS, warming and cooling cycle over a slightly larger temperature thickness decreased as the ice became rough This decreaseSUBGLACIAL OBSERVATIONS, WATER FLOW, range on slabs grown dunng the winter of 1984-85 (4.80 was associated with the large footprint of the system, whichMEASURING INSTRUMENTS. and 9.50 GHz) effectively smoothed out the sea ice relief. Under-iceThe ability to map fraril ice deposits and water channels CR 37.21 water depth was determined, as was seawater conductivity.beneath an ice-covered river in central Alaska using the SPECTRAL MEASUREMENTS IN A DIS. The results of -he feasibility study were encouraging, andmagnetic induction conductivity (MI) technique has been TURBED further system development is therefore warranted.aaaesaed. The study was performed during the first week BOUNDARY LAYER OVER NOW.of Mae. 1986 on the Tanana River near Fairbanks and Andreas, E.L., Nov. 1987, 41p., ADA-190 217, Reis. CR 83.01employed a commercially available instrument operating at p.37-41. OPTIONS FOR MANAGEMENT OF DYNAMICa fixed frequency with a fixed antenna (coil) spacing and 42-2637 ICE BREAKUP ON THE CONNECTICUT RIVERorientation Comparisons of the MI data with theoretical SNOW COVER EFFECT, SPECTRA, BOUNDARY NEAR WINDSOR, VERMONT.models based upon physical data measured along three cross LAYER, SURFACE TEMPERATURE, TURBU- Ferrick, M.G., et al, Mar. 1988, 16p., ADA-195 329,sections of the river demonstrate the sensitivity of the MI LENT FLOW, HUMIDITY.
technique to frazl ice deposits. Te conductivity generally 8 refs.derived for the frazil ice deposits encountered is very low The author measured time series of longitudinal (u) and Lemieux, G.E., Weyrick, PB., Demont, W.(about 6.3 x 1/10000S/m) when compared with the measured vertical (w) velocity and temperature (1) and humidity (4) 43-5value for water (about 0011 S/l), and is similar to the fluctuations with fast-responding sensors in the near-neutrallycalculated values for gravel and sandy gravel bed sediments, stable surface layer over a snow-covered field. These ICE BREAKUP, ICE CONTROL RIVER ICE, HY-In all three cross sections, maxima in the apparent conductivity series yielded individual spectra and u. w, w-q and t-q cospectra, DRAULICS, HYDROLOGY, FLOOD CONTROL,profiles correlated with frazil ice deposits Difficulties, phase spectra and coherence spectra for nondimensional fre- TESTSposiblyduetoadverseeffectsofcoldwcatheruponinstrument quencies (Ic/t) from roughly 0001 to 10 This is. thus, The Comish-Windsor bridge is the longest covered bridgecalibration, affected the quantitative performance of the instru- one of the most extensive spectral sets ever collected over in the United States and has significant historical value.meat on one cross section, although the interpretation of a snow-covered surface. With the exception of the u- At a large peak flow, dynamic ice breakup of the Connecticutthe data i(locations of open channels vs frail deposits) was w cospectra, all of the spectra and cospectra display/ed the River can threaten the bridge and cause flood damage inqualitatively unaffected. expected dependence on frequency in an inertial or inertial- the town of Windsor, VT. Throughout the 1985-86 winterconvective subrange All, however, contained significantly we regularly monitored ice conditions, including a midwinterCR 87-18 more energy at low frequency than the Kansas neutral- dynamic ice breakup on 27 January We conducted con.AUTOMATIC FINITE ELEMENT MESH GEN- stability spectra and cospectra This excess low-frequency trolled release tests over the operating range of the turbinesERATOR. energy and the erratic behavior of the u-w cospectra imply at Wilder Dam upstream during both open water and icethat the forested hills bordering the site on two sides were cover conditions. These data and observations wereAlbert, M.R.,et ai, Sep. 1987,27p.,ADA-186939, 10 producing disturbances in the flow field at scales roughly analyzed in light of more than 60 years of temperaturerefs. equal to the height of the hills, 100 T. The phase and and discharge records. Our analysis indicates that riverWarren, J.L. coherence spectra suggest that internal gravity waves were reoulation presents alternatives for ice management that would42-1518 also frequently present, since the atmospheric boundary layer minimize the probability of bridge damage and flooding duringHEAT TRANSFER, FLUID DYNAMICS, COM- generally had slightly stable stratification. Consequently, breakupPUTER PROGRAMS, MATHEMATICAL MOD- at this complex site, turbulence alone determines the spectra
ELS, ENGINEERING. and cospectra at high frequency; at low frequency the spectra CR 88-02and cospectra reflect a combination of topographically generat- FREFinite element computer codes are used i a variety of ed turbulence and Internal waves From the measured EZING OF SOIL WITH AN UNFROZENfields to solve partial differential equations of importance temperature and humidity spectra and the t-q :ospectra. WATER CONTENT AND VARIABLE THERMALin science and engineering. The initial input to all of the author computed refractive index spectra for light of PROPERTIES.these programs requires the formation of a mesh (i.e, extensive 0.55-micron and millimeter wavelengths, the first such spectra Lunardmi, V.J., Mar. 1988, 23p, ADA-195 343, 15lists of geometrical data listed in particular orders), and obtained over snow. refs.the success of the solution depends on a well-formed mesh.This report documents a mathematical mappin;l technique CR 37-22 42-3911and its implementation into a computer code that will automati- THERMAL INSTABILITY AND HEAT TRANS- SOIL FREEZING, UNFROZEN WATER CON-cally generate quality finite element meshes. This versatile FER CHARACTERISTICS IN WATER/ICE SYS- TENT, THERMAL CONDUCTIVITY, PHASEgenerator uses standard FORTRAN, requires no special equip- TEMS. TRANSFORMATIONS, TEMPERATURE EF-ment (such as a digitizer), is very economical to run, and Yen, Y.-C., Nov. 1987, 33p., ADA-189 627, 33 refs. FECTS, SPECIFIC HEAT.is user-friendly. The mathematical technique is discussed, 42-2420 While many matenals undergo phase change at a fixed tempera-advaotages and limitations of the method arc presented,examples are shown, and notes on user instructions are ICE WATER INTERFACE, HEAT TRANSFER, lure, soil systems exhibit a definite zone of phase change.epr e. shM MELTWATER, PHASE TRANSFORMATIONS, The variation of unfrozen water with temperature causesprovidedW ATER TEMPEATE T EMPRATUN soil system to freeze or thaw over a finite temperatureCR 87-19 WATER TEMPERATURE, TEMPERATURE range. Exact and approximate solutions are given forAPPROXIMATE SOLUTIONS OF HEAT CON- VARIATIONS, CONVECTION, ANALYSIS conduction phase change of plane layers of soil with unfrozen(MATHEMATICS), DENSITY (MASSIVOLUME), water contents that vary linearly and quadratically with temper.DUCrION IN A MEDIUM WITH VARIABLE TEMPERATURE DISTRIBUTION. ature. The temperature and phase change depths werePROPERTIES. This review discusses problems associated with the anomalous found to vary significantly from those predtct.d for theYen, Y.-C., Sep. 1987, 18p., ADA-186 933, 6 refs. temperature-density relations of water. It covers a) onset constant-temperature or Neumann problem The thermal42-1519 of convection, b) temperature structure and natural convective conductivity and specific heat of the soil within the mushySNOW PHYSICS, HEAT TRANSFER, CONDUC- heat transfer, and c) laminar forced convective heat transfer zone vaned as a function of unfrozen wat.r content. ItTION, ANALYSIS (MATHEMATICS), HEAT in the water/ice system. The onset of convection in was found that the effect of specific heat is negligible, whileBALANCE, THERMAL CONDUCTIVITY. s water/ice system was found to be dependent on thermal the effect of variable thermal conductivity can be accountedboundary conditions, not a constant value as in the classical for by a proper choice of thermal properties used in theThe approximate heat balance integral method (HBIM) is fluids that have a monotonic temperature-density relationship constant-thermal-property solutionextended to the case of a medium with variable properties The water/ice system also exhibits a unique temperatureauch as snow. The case of linesr variation of thermal distrbution in the melt layer immediately after the critical CR 88-03conductivity is investigated An alternative heat balance Rayleigh number is exceeded and soon after it establishes PERSISTENCE OF CHEMICAL AGENTS ONintegral method (AHBIM) is deseloped Both constant a more or less constant temperature region progressively THE WINTER BATTLEFIELD. PART 2.surface temperature and surface heat flux are considered deepening as the melt layer grows The constant tempera- EVAPORATION FROM ICE AND SNOW.A comparison is made of the temperature distribution from ture is approximately 3 2 C fur water layers form-d from Lggett, D C., Mar 1988, 10p., ADB-121807,17 refs.the HBIM, AHBIM and an analytical method for the case above but varies for melt layers formed from below. Theof constant surface temperature In general. results agree heat flux across the water/ice interface was found to be 43-425luite well with the analytical method for small values of a weak power function and to increase linearly with temperature MILITARY OPERATION, CHEMISTRY, EVAPO-omensionless time tau, but the difference becomes more for melted layers from above and below, respectively Both RATION, SNOW IMPURITIES, ICE COMPOSI-pronounced as tau increases It is found that the AHBIM theoretical an,' experimental nelng studies of ice spheres, TION, SOLUBILITY, ICE AIR INTERFACE,with a quadratic temperature profile gives a somewhat better cylinders, and vertical plates show a minimum heat flux TESTS.result, especially when the value of the dimension'ess distance in the water/ice system due to the density extremum ofis small The results, when compared with those from 4C The inversion temperature u as from 5 I to 5 6 ( Very little information is available on the evaporgtao ofHBIM, AHBIM and the analytical method are foond to For the case of laminasr forced convection mehing heat liquid cals fno ther snow h a pprcibl uagree exceptionally well with the analytical method, especially transfer, the presence of an interfac vlcity (due to psesulants have appreciable mutualfor large values of tau transition) reduces heat transfer in comparison with the case solubility with water. Theoretically, this would be expectedCR 87-20 without phase change, to lead to simple dilution, causing retardation of their evapora.ton at the ice/air interface Polar chemicals such asMICROWAVE AND STRUCTURAL PROPER- CR 87-23 these are also known so spread when applied to ice enhancingTIES OF SALINE ICE. AIRBORNE ELECTROMAGNETIC SOUNDING evaporation due to surface area expansion or a "spreadGow, A J.,et al, Oct. 1987, 36p., ADA-189 307, Refs. OF SEA ICE THICKNESS AND SUB-ICE BATH- w relntive to nonspreading droplet hes tions

p.32-34.~~p faTY.wrette by comparing evaporation of dimethyl meihyiphos.rp9 hont (DMMP) from ice and Teflon, a non-spreadingArcone, S.A., McGrw, S.G. Kovacs. A., cl al, Dec. 1987, 40p., ADA.188 939, 21 surface Evaporton from ice was initially much slower.42-2419 rCIS but increased with time. while the evaporation rate fromICE STRUCTURE, ICE SALINITY, MI- Vallcau, N.C., Holladay, J S Teflon was nearly constant The data suggest that dissolu-CROWAVES, ICE ELECTRICAL PROPERTIES, 42-2551 tion of ice at the interface retards DMMP evaporationDIELECTRIC PROPERTIES, TESTS, TEMPERA- ICE COVER THICKNESS, REMOTE SENSING, Thni s supported b the equilib, um solubility of ice inTURE EFFECTS, BRINES, MODELS, SEA ICE, SEA ICE, ELECTROMAGNETIC PROSPECT- DMMP which was measured concurrently, These prehmi-nary results imply that evaporation of chemical agents dispersedSTRUCTURAL ANALYSIS. ING, SOUNDING, SUBGLACIAL OBSERVA- ,,n ice will be retarded to some degree by the dissolutionThe structure and salinity characteristics of sahine ice slabs TIONS, AIRBORNE EQUIPMENT, ANALYSIS process. rurther experimentation will be needed to explainremoved from ice sheets grown in an outdoor pool have (MATHEMATICS). the observed increase in evaporation rate with time.
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CR 88-04 with resrect to their use on a winter battlefield. The CR 88-11
COMPOSITE BUILDINGS FOR MILITARY U.S. Army's current standard decontaminants are compared ATMOSPHERIC ICING AND BROADCAST AN-
BASES. to other chemical ne.tralizing agents Physical decontam

nation methods that are discussed include thermal decomposi. TENNA REFLECTIONS.
Flanders, SN., Mar. 1988, 25p., ADA-194 475,4 refs. tton methods, hot air decontamination, aqueous and solvent Ryerson, C.C., Aug. 1988, 13p., ADA-200 378, 17
42-3429 cleaning techniques, abrasive cleaning techniques, and the refs
MILITARY FACILITIES, BUILDINGS, SAFETY, use of absorbents. The potential utility of field expedient 43-1400
COST ANALYSIS, CONSTRUCTION MATERI- methods on a winter battlefield is reviewed Final recom. ICING, ANTENNAS, ICE DETECTION, ICE AC-
ALS. mendations cite specific areas where research is needed so CRETION, MEASURING INSTRUMENTS, STA-

Tis report compares the use of composite buildings ith that cold ieather decontamination doctrine can be better TITICAL ANALYSIS.
theise reort convetna bulding Composite buildings wt defined TSIA N LSS

the use of conventional buildings Composite buildings This study assesses the effects of atmospheric icing on broadcast
are thoe that combine into fewer buildings several uses transmission reflections on two mountains-Mount Mansfield
that traditionally have occurred in separate buildings The CR 88-08 in northern Vermont and Mount Washington in New Hamp-
comparisons are based on construction costs, life cycle costs, DEVELOPMENT OF AN ANALYTICAL METH. shire. Experience and theory suggest that antenna ice
speed of construction, materials availability, energy efficiency, DFOAaccretions produce large signal reflections, Correlations
fire safety, organizational efficiency, incremental or modulai OD FOR THE DETERMINATION OF EXPLO- between reflection coefficients and ice accretions on Rose.
construction, and habitability. The uses reported on include SIVE RESIDUES IN SOIL. PART II: ADDI- mount ice detectors adjacent to antennas were low and
a military training facility in St. Jean, Quebec, a shopping TIONAL DEVELOPMENT AND RUGGEDNESS occasionally negative. The unexpected correlations may
and community center complex for Fort Wainwright, Alaska, TESTING. be due to factors not measured, such as antenna tuning,
and battalion and brigade buildings for mobilizattion at Fort Jenkins, T.F., et al, July 1988, 46p., ADA-213 045, ice type and ice location xn the antenna system Other
Leonard Wood, Missouri. and in Alaska. In each case. cs anm confounding factors may include ice detector perforince
when comparisons are made between permanently constructed and methods used o compute antenna ice accretons from
buildings, the composite buildings are cheaper to build and Schumacher, P.W., Walsh, M.E., Bauer, C.F. the ice detectors

maintain than the conventional buildings The composite 43-A594

btildinp consume less energy ad are much more convenient SOIL ANALYSIS, SOIL TESTS, SOIL CHEMIS-
to their occupants. TRY, SOIL POLLUTION, EXPLOSIVES.
CR 68.05 The analytical method for determination of explosive residues
MECHANICAL PROPERTIES OF MULTI-YEAR in soil developed by Jenkins and Walsh (1987) was tested CR 88-12
SEA ICE. PHASE II: ICE STRUCTURE ANAL- and modified to improve its usability The major modifica- NEW ENGLAND MOUNTAIN ICING
YSIS. tlion is the use of an aqueous C&CI2 solution to achieve CLIMATOLOGY.RSIchte.Menge,.J.A.,ctal, Mar. 1988, 27p , ADA.213 flocculation and settling of suspended particulates prior to Ry
Richter-Menge, J.A., et at, Mar. 1988, 27p ADA-213 filtration. Ruggedness testing demonstrated that the method erson, C.C., Aug. 1988, 35p., ADA-200 281, 24

043, 15 refs. is not sensitive to minor modifications in analytical protocol refs.
Perron, N. Specific studies indicated that the following had negligible 43-1339
43-4593 effects on determined soil concentrations: the degree of grind- ICING, ANTENNAS, ICE DETECTION, SYNOP-
SEA ICE, ICE MECHANICS, ICE STRUCTURE, mg prior to extraction with acetonitnle, the ratio of soil TIC METEOROLOGY, MOUNTAINS, ICE AC-
GRAIN SIZE, ICE COMPOSITION mass to extraction solvent volume, the kind of mixing (vortex CRETION, STATISTICAL ANALYSIS, ATMO-
ThiG report Sibes he structural N analysis of muliyear mixing or manual shaking) used prior to ultrasonic bath SPHERIC PRESSURE, MEASURING INSTRU-
Thisi report describes the structural analysis of multi-year extraction, the concentrations of CaCi2 used for flocculation,

ea ice samples that were tested in the second phase of the length of time allowed after flocculation before sample; MENTS.
a program desiged to obtain a comprehensive understanding were filtered, and the number of samples processed simultane. Statistics and weather maps are used to compare the atmospher-
of the mechanical properties of multi-year sea ice from the ously in the ultrasonic bath Specific studies were conducted ic icing climatology of two New England mountains Mount
Alaskan Beaufort Sea. Each test specimen is classified to determine how long stock and working standards and Mansfield in northern Vermont and Mount Washington in
into one of three major ice texture categories granular, soil extracts were stable. The combined analyte stock New Hampshire Atmospheric icing, as measured with
columnar, or a mixture of columnar and granular ice The solution is good for at least a year, and the combined Rosemount ice detectors, is twice as frequent on Mount
crystallographic orientation, percent columnar ice, and grain working standard is good for at least 28 days Results Washingtor. with about 12-20 times greater intensities and
size are then evaluated for the granular and/or columnar indicated that soil extracts can be held for at least two 25-50 times more accretion Periods between icing events
ice in the sample Test results are interpreted with respect months before being analyzed without measurable analyte average 35-45 hours on the two peaks Most Mount
to these parameters. The overall composition of multi- loss. Care needs to be taken to ensure that air drying Mansfield icing events are of low intensity Plots indicate
year ridges is considered, based on the extensive field sampling is not conducted in direct sunlight, otherwise losses of TNT the return probabilities of ice events by length, intensity
that was done in the program. The effect of sample will result The authors recommend a full collaborative and accretion magnitude. Approximately half of all severe
orientation on the results is also discussed test of the method to define performance characteristics icing on the two peaks occurs during and immediately after
CR 88-06 in everyday use. cold front passages. Icing is most intense when lows
TEMPERATURE AND STRUCTURE DEPEND- are about 450 km to the east of the mountains High-
EMERAFTUE FLEXURAUCTUREND PN *pressure centers are never closer than about 450 km during

ENCE OF THE FLEXURAL STRENGTH AND CR 88u09 intense icing Prolonged accretion periods occur when
MODULUS OF FRESHWATER MODEL ICE. DEVELOPMENT OF A RIVER ICE PROW. coastal and inland storms merge or follow closely
Gow, A.J., et al, June 1988, 43p., ADA-199 637, 21 Tatinclaux, J.C., et al, July 1988, 26p., ADA-199 466,
refs. 19 refs.
Ueda, H.T., Govoni, J.W., Kalafut, J. Martinson, C.R.
43-1399 43-1199 CR88-13
ICE STRENGTH, FLEXURAL STRENGTH, ICE RIVER ICE, ICE NAVIGATION, ICE CONTROL, PROFILE PROPERTIES OF UNDEFORMED
STRUCTURE, ICE TEMPERATURE, STRAIN ICE REMOVAL, ICE CONDITIONS, MODELS, FIRST-YEAR SEA ICE.
TESTS, STRESSES, ICE CRYSTAL STRUCTURE, LOCKS (WATERWAYS), CHANNELS (WATER- Cox, G.F.N., et al, Sep. 1988, 57p., ADA-213 087, 75
TEMPERATURE GRADIENTS, ICE GROWTH, WAYS), DAMS, TESTS. refs
AIR TEMPERATURE. This report describes the development of a river ice prow Weeks, W.F.
This report presents results of small beam testing conducted to be attached to a towboat for opening ice-free navigation 434595
in a test tank on ice corresponding in structure to the channels or for ice management in the vicinity of the locks S C ES E A Y
two major ice types, SI and S2, encountered in lake ice and dams on the northern rvers of the United States (Illinois, SEA ICE, ICE MECHANICS, ICE SALINITY, ICE
sheets. Tests of 730 beams in the temperature range Otio and Upper Mississippi rivers) Following a literature STRENGTH, ICE TEMPERATURE, ICE MOD-
-1 to .19 C showed that macrocrystalhe (SI) and columnar survey, the basic concept of the prow was selected to minimine ELS, ICE DEFORMATION.
(S2) ice differ appreciably in their flexural characteristics, constractiox and maintenance costs Three successive mod- In many sea ice engineering problems the ice sheet has
and that these differences arc attributable to variations in el were constructed and tested is level ice in the CRREL been assumed to be a homogeneous plate whose mechanical
the size and orientation of the crystals in the ice and the Test Basin to optimize the prow's performance from the properties are estimated from the bulk salinity and average
thermal condition of the beams Parallel testing of cantilever points of view of resistance and maneuverability in level temperature of the ice sheet Typically no regard has
and simply supported beams indicated a virtual non-depend- ice Test results are presented and discussed been given to the vertical variation of ice properties in
ence of flexural strength on the temperature of the fiber the ice sheet or to the time of ice formation. This paper
in tension. It was also determined that the sharply terminat. first reviews some of the mechanical properties of sea ice.
ed corners of conventional cantilever beams are a source CR 88-10 including the ice tensile, flexural and shear strengths, as
of appreciable stress concentration that can reduce the intrinsic
flexural strength by as much as one-half, but which m MEASUREMENT AND INTERPRETATION OF well as the ice modulus Equations for these properties

most cases, can be substantially relieved by drilling boles ELECTRICAL FREEZING POTENTIAL OF are given as functions of the ice brine volume, which can

at the beam roots. Overall, flexural strengths did not SOILS. be determined from the ice salinity and temperature Next

exceed 1200 kPa for cantilever beams or 1650 kPa for Kelsh, D.J , et al, Aug. 1988, 9p., ADA-201 699, 23 aneial, finite difference model is developed to predict
simply ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -0 supre6em9ese9nprle it atlvr ef. the salinity and temperature profiles of a growing ice sheet.

Imply supported beams tested in parallel with cantilever refs. In this model ice temperatures are calculated by performing
beams The highest flexural strengths %ere measured on Taylor S. an energy balance of the heat fluxes at the ice surface.
isothermal simply supported beams of S2 ice tested with 43-1562 The conductive heat flux obtained from the energy balance
the top surface in tension, with average strengths for such
ice increasing from 1650 kPa at -I C to nearly 2600 kPa FREEZING POTENTIAL (ELECTRICAL), FROST is then used to calculate the rate of ice growth and ice
as1. -19 C HEAVE, SOIL FREEZING, CHEMICAL COMP thickness by applying the Stefan ice growth equation IceO _ salinites are determined by considering the amount of initial
CR 9807 SITION, SOIL WATER, SOIL PRESSURE, EX_ salt entrapment at the ice/water interface and the subsequent
DECONTAMINATION OF CHEMICAL AGENTS PERIMENTATION, ELECTRICAL PROPERTIES brine drainage due to brine expulsion and gravity drainage
ON THE WINTER BATrLEFIELD. A LITERA. %Ahen soil freezes, abrupt changes occur in the electrical Ice salinity and temperature profiles are then generated using

potential measured between electrodes buried in frozen vs climatologi.al data for the Central Arctic Basis The
TURE REVIEW AND PRELIMINARY ASSESS- unfrozen regions These "freezing potentials- can vary profiles appear to be realistic and agree reasonably well
MENT. in polarity and magnitude depending on soil type. freezing with field data Finally the predicted salinity and tempers.
Parker, L.V, June 1988, 48p., ADB-123 137, Rcfs. rate, nature and concentration of electrolytes in the soil. ture profiles are combined with the mechanical property
p.3 8-43. watcr. etc This report finds that electrical potential changes data to provide mechanical property profiles for first.year
43.427 of the same order of magnitude as freezing potentials (i e., sea ice of different thicknesses, grown at different times
MILITARY OPERATION, CHEMISTRY. POLLU- about 100 mV) can be generated by simply compressing of the winter The predicted profiles gise composite plate

the soilat room temperature This suggests that asignsficant properties that arc significantly different from bulk properties
TION, COUNTERMEASURES, DECONTAMI- and previously unrecognized source of electrical freezing ob'amed by assuming homogeneous plate% In addition
NATION, POLAR REGIONS, WINTER pientiat,.ould be due to pressure induced durin frost hcasing with failure strength. priles give maximum strengths in
This report reviews the literature existing prior to 1987 ltc.ause many interrelated variables are responsible for ele.tri the interior of the sheet as ontrasted v ith the usual assumption
on the erfectivcncss of chemo.ai dc.ontamnaton in a .,id .al freezing potential. the use of freezing potential to pred.t of maximum strength at the .old. upper I.e surfai.e Surpris-
or winter environment. Both themtial neutltiazatin iceh- .orrosivilty. water migration, or other physi.al properties of ingly the me.hani.al property profiles arc only a function
niques and physical methods for deontaminjtin arc dis oi%'d riceing soils is considercd to be inappropriate of the ic thi.Lkness. independent of the time of ice formation
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CR 88-14 design are offered to help ensure that use of the TDR 2) soil temperature, which controls the unfrozen water content,
ON THE PRESSURE DROP THROUGH A UNI- method will give results consistent with the relationship mechanical properties of the soil and the area of influence

FORM SNOW LAYER. presented of heaving pressure

Yen, Y.C., Sep. 1988, 10p., ADA.201 045, 8 refs. CR 88.19 CR 88-26
43.1401 UNFROZEN WATER CONTENTS OF UNDIS- COMPARISON OF SOIL FREEZING CURVE
SNOW COVER, POROUS MATERIALS, FLUID TURBED AND REMOLDED ALASKAN SILT ASFOR WIND
FLOW, PRESSURE, FLOW RATE, FRICTION, DETERMINED BY NUCLEAR MAGNETIC SOR SANDY LOAM.
SNOW DENSITY, MATHEMATICAL MODELS, RESONANCE. Black, P.B., etal, Oct. 1988, 37p., ADA-202 365, 14
EXPERIMENTATION. Tice, A.R., et as, Nov. 1988, 17p, ADA-203 696,13 .
An experimental study covering a mass flow rate ranging Te, Tice, A R.
from 1 62 to 67.45 gfsq cm-s and snow density varyi lc refs. 43-1843
from 0 377 to 0.472 g/cu cm has been conducted Pressure SOIL FREEZING, SOIL WATER, NUCLEAR
drops ranging from 0.012 to 2.868 gf/sq cm were recorded 43-998
A plot of the friction factor f(p) vs Re(p) (defined as the UNFROZEN WATER CONTENT, FROZEN MAGNETIC RESONANCE, LOAMS, TEMPERA-

classical Reynolds number Re for fluid flow through conduits) GROUND, FREEZE THAW CYCLES, NUCLEAR TURE EFFECTS, FREEZING POINTS, TESTS,
showed a good representation of all the experimental data. MAGNETIC RESONANCE, DRILL CORE ANALYSIS (MATHEMATICS).

Cr 8-15ANALSIS TEM ERAURE FFETS, OIL Unfrozen water content us a function of temperature waA
Cr 88-15 ANALYSIS, TEMPERATURE EFFECTS, SOIL measured in the laboratory using nuclear magnetic resonance
SHIP MODEL TESTING IN LEVEL ICE: AN STRUCTURE, TESTS, WATER CONTENT, (NMR) for a Windsor sandy loam soil. The data were
OVERVIEW. Unfrozen water content as a function of temperature was related to previously measured soil moisture retention data

measured in the laboratory using nuclear magnetic resonance through the modified Clapeyron equation with suitable adjust.Tatinclaux, J.C., Oct. 1988, 30p., ADA-201 012, Refs. (NMR) for 16 undisturbed frozen cores acquired from the ment for surface tension. The results show the usefulness
p.26-30. Northwest Alaska Pipeline Company Chilled Gas Test Facility. of extending the soil freezing curve to temperatures only
43-1402 The cores were then remolded and brought to their original slightly below freezing and the soil water curve to very
ICE STRENGTH, ICE MODELS, SHIPS, SHEAR densities and water contents, and unfrozen water content great suction.
STRENGTH, FLEXURAL STRENGTH, TANKER as a function of temperature was again measured over three
SHIPS, TESTS, ICE CONDITIONS, ICE DENSITY, warming and cooling cycles It was found that differences CR 89.01
ICE GROWTH, COMPRESSIVE PROPERTIES. in unfrozen water contents between the undisturbed warming SEAFLOOR TEMPERATURE AND CONDUC-and cooling curves depended upon relative degree of saturation TIVITY DATA FROM COASTAL WATERS OF
This report presents a general discussion of model testing and its effect on soil structure. Only slight changes occurred THE U.S. BEAUFORT SEA.
of ships in level ice The main points covered are: I) duringthethreewarmingcurvesoftheremlddsoil, indicating Sellmann, P.V., eta], Jan, 1989,19p., ADA-205 428,
modeling criteria for ships in ice, which must take into minor freezing and thawing consequences on the soil structure. 6 ans.
account the presence of a solid boundary at the water surface; refs.
2) types of model ice used in various tanks--saline ice, CR 88-20 Reimnitz, E., Kempema, E.W.
urea-doped ice, EG/AD/S ice and synthetic ice; 3) techniques
for growing model ice sheets, and achieving and monitoring DEVELOPMENT AND DESIGN OF SLUDGE 43-2123
the required ice properties, 4) limitations of both model FREEZING BEDS. OCEAN BOTTOM, WATER TEMPERATURE,
ice and property measurement technique,. 5) model testing Martel, C.J., Dec. 1988, 49p., ADA-213 086, Refs. TEMPERATURE MEASUREMENT, WATER
procedures for EHP and SHP tests and their limitations; p.43-46. TEMPERATURE, THERMAL CONDUCTIVITY,
6) comparison between model test results and available full- 43-4597 BEAUFORT SEA.
scale trials data; 7) existing empirical and analytical or semi- SLUDGES, SEWAGE TREATMENT Important and unique seabed engineering properties and condi-
analytical algorithms for predicting ship performance in level u, FREEZE tions observed on the shallow shelf of the Beaufort Sea
ice; 8) current research at CRREL and research facilities THAW TESTS, MATHEMATICAL MODELS. may be caused by low temperatures and variable salinities
to improve modeling techniques and data interpretation, and This study develops design criteria for a new sludge dcewatering of bottom waters. A year.long monitoring program was
9) novel bow designs for ice-transiting %eusels. unit operation called a sludge freezing bed This bed initiated during the fall of 1985 to make daily measurements

uses natural freeze-thaw to condition the sludge The of these parameters using small, self-contained, low-cost in.
CR 88-17 total depth of sludge that can be frozen, thawed and dewatered strumentation units placed on the seabed in 4 locations
CHEMICAL ASPECTS OF SOIL FREEZING. by this process in a year is the main criterion needed for The 4 sites selected were in areas where overconsolidated
Henry, K, Oct. 1988, 8p, ADA-205 392, 17 refs. design. Laboratory tests assessed the dewaterability of sediments, seasonal seabed freezing and shallow ice-bonded
43.4596 freeze-thaw conditioned water treatment plant sludge and permafrost are known to occur The instruments were
SOIL FREEZING, SOIL WATER, FROST HEAVE, both anaerobically and aerobically digested wastewater sludges recovered during the iall of 1986. 3 units contained useful

at various depths. Mathematical models for predicting data The longest record was 341 days at station 8 in
FREEZING POINTS. the design depth were developed; values for the input parame- outer Harrison Bay Seabed temperatures above 0 C.
Soil water chemistry and soil particle characteristics directly ters to the models were obtained from the literature or for the period of record, occurred only 15 days at one
and significantly influence the freezing process in soils The from laboratory and pilot-scale experiments The dewatera- site and 13 days at another The mean annual temperatures
rate of frost heave is influenced because chemicals modify bility tests indicated that the depth of sludge that can be for these sites were -1 55 C and -I 60 C Estimates
water migration and depress the freezing point in soils, applied is not limited by drainability Up to 2 0 m of of the onset of seabed freezing suggest that the seabed
Solutes arc conientrated when they are espelled from crystal- each sludge drained is minutes after freeze-thaw conditioning can freeze on all but 82 days of the year
lining ice, modifying adsorbed film thicknesses, depressing Except for the aerobically digested sludge, the solids content
freezingpoints.creatingc,ncentrationgradients.alteringforces after drainage is high enough to permit mechanical removal CR 89.02
between particles or between ice and particles, and modifying The physical and thermal characteristics of frozen sludge AIRBORNE RADAR SURVEY OF A BRASH ICE
the chemical potential of the water These effects often were found to be equivalent to those of ice An analysis JAM IN THE ST. CLAIR RIVER.
have counteractint influences on frost heave Solute expul- of the freezing and thawing models reveals that the design Daly, S F. etat, Feb. 1989, 17p., ADA-206 868, 1
son during freezing produczs a "fringe-like" freezing front of a freezing bed will depend on the duration and intensity r fs.
in saline soils, primarily becausc of freezing point depression: of the freezing and thawing seasons.
this may also be true in "nonsaine' soils Heave can Arconc, S.A.
be reduced by adding chemicals to soil to depress the freezing CR 88-21 43-3475
point or to modify the soil's structure or hydraulic characteris. MEASUREMENT OF FROST HEAVE FORCES ICE JAMS, AIRBORNE RADAR, RIVER ICE,
tics. The concentration of solutes in the unfrozen %ater SAINT CLAIR RIVER.
of the freezing soil can possibly be used for isolating toxic ON HPILES AND PIPE PILES.
wastes in soil. Johnson, 3.B., ct al, Dec. 1988, 49p., ADA-205 010, A brash ice jam in the South Channel of the St. Clair

Refehsn p 3., tRiver was profiled in Feb 1987 using a hehcopter-borne
CR 88-18 sshort.pulse radar operating in the UHF band near 500 MHz.
MEASUREMENT OF THE UNFROZEN WATER Buska, JS. During the same time, measurements of the brash ice depth
CONTENT OF SOILS: COMPARISON OF NMR 43-2029 and water temperature acre made from a Coast Guard

FROST HEAVE, MEASUREMENT, PILES, icebreaker The returned radar pulses consisted of a strong
AND TDR METHODS. SHEAR STRE"S, ANALYSIS (MATHEMATICS). coherent reflection from the aater surface, preceded (and
Smith, M.W., ct al, Oct 1988, I Ip., ADA-203 082, 10 The magnitude and variation of forces and shear stresses, followed) by incoherent returns from the brash ice. The
refs. caused by frost heaving i, Fairbanks silt and the adfreeze measured wavcform time delays were then converted to
Tice, A R. effectsofasurfaceicetayerandagravellayer. weredetermined mean freeboard height of the brash ice pieces above the
43-1844 as a function of depth by using electric strain gauges along watcr surface Gisen the mean frccboard height, an estimate

SOIL WATER, UNFROZEN WATER CONTENT, the upper 2 75 m of a pipe pile. 30 5 cm I D x 095 of the total brash ice thckness was made this estimate

NUCLEAR MAGNETIC RESONANCE, DIELEC- cm wall, and an H-pile, 25 4 cm web x 85 kg lineal m was greater than the range of the direct shipboard measure-
TRIC PROPERTIES, FROZEN GROUND, TESTS, The peak frost heaving forces on the H-pilc for three consccu- meiits The difference is believed due to differences between

Tlive winter seasons (1982-1985) ere 752. 790 and 802 ice porosa) above and below the water line, to melting
PHOTOMETERS, MEASURING INSTRU- kN. respcctivcly Peak frost heaving forces on the pipe within the ice and to partial submergence of some of the
MENTS pile of 1118 and 1115 kN were determined only for the surface s It is concluded that ibis technque could
The results of a laboratory testing program, taried out second and third winter seasons Maximum avcrage shear be used ft napping rclative brash ice depth if the complcxities
to compare two independent methods for dctcrminin the stresses acting on the Fl-pile were 256, 348 and 308 kPa of automating waveform analysis could be overcome.
unfrozen water content of soils, arc described With the during the three winter seasons Maximum average shear CR 89-03
time domais rcflcctometry method, the unfrozen water content stresses acting on the pipe pile were 627 and 972 kPa ON THE USE OF THE PHI-VARIABLE TO DE-
is inferred from a calibration curie of apparent dielectric for the second and third winter seasons Ice collars were
constant vs volumetric water content, determined by expert- placed around the tops or both pilcs during the first and SCRIBE THE STATE OF WATER IN POROUS
ment. Previously, precise calibration of the TDR technique third winter seasons to measure the adfreeze effects of a MEDIA.
was hindcrcd by the lack of a reference .omparison method, surface ice layer The ice layer may have contributed Black. P B. Feb. 1989. 7p. ADA-206 869, II refs.
which nuclear magnetic resosance noa offers This has 15 to 20% of the peak forces measured on the piles. A 44-3014
provided a much greater scope for caihbration. including 06-m-thick gravel layer replaced the sotil around the tops SOIL FRFEZING. SOIL WATER MIGRATION,
a wtdr range of soil types and temperature (unfrrzen water of both piles for the second and third winter 0cason, t FROST HEAVE, ICE PRESSURE, WATER PRES-
content) The results% of the testing program yielded a measure the adfrccze effects of a travel backfill The
rclationship betweendiclectric itonsantand silutnetric unfrit- gravel la)cr on the Il-pile may have contributed about 35 ' SURE, ICE WATER INTERFACE. AIR WATER
en water content that is largel) unaffected by soil type., of the peak forces measured. Maximurs hcaving forces INTERrACE. ANALYSIS (MATHEMATICS)
although a subtle bit apparent dependency on the texture and shear stresses occurred during periods of maximtm cold The oiccpts of O(bbs free energ) and surface tensions
of the soil was noted It is suggested that this effect and soil surface heave triagnistude. These were not related arc dcseloped to describe the state of water in two-phase
originates from the lower valued dielctric constant for ad- to the depth of frost penetration for most of the winter porou sio %sstets in tert of the phi-variable This
sorbed soil watcr fin siTtc of this, the general equation since frost wasspresent at alldcpths extendins to the perttafrti approaclh differs froit presiouts attempts at descibing the
presented may be considered adequate fir tmost practical table Soil urface displaceitents of 2 to 7 cii wcre ihcrmtly)oan.ttc behavtotr of water in porous materials b)
purposes The standard error of estimatc is 0015 cU measured at the esperiment site during the study The offering a snnpic arld intutivc framework In this frame-
cmfcu cm. although this sta) be reduced b) calibrating important nicchani s that determine the magnitude if uplift wo. the phi-variablc is found to control the mictoscopic
for individual siils Inrcr gutnelincs tin s ysettn and probe heave forces arc 1) sod heasing as the driving force, anti intcrfa.cs between the pore constituent ice or air and water.
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CR 89-04 concentrated on the major rivers and a few lakes of the ton jo.ut) Most of the airports experienced I) water
INVESTIGATIONS OF DIELECTRIC PROPER- area and were performed at approximately 5-m altitude and pumping up through cracks and joints in the pavementsTRIAEL U 5-M13 flight speed The radar antenna was externally during spring thaw, or 2) additional roughness due to differen-
TIES OF SOME FROZEN MATERIALS USING nouled on the helicopter skids and emitted 6- to 7-ns tial frost heave in the winter, or both problems. Many
CROSS-BOREHOLE RADIOWAVE PULSE pulses whose bandwioth was centered near 500 MHz The airport managers reported that debris was generated at cracks
TRANSMISSIONS. locations of most surveys were determined by a satellite during the winter and spring Many pavement problems
Arcone, S.A., ct al, Mar. 1989, 18p, ADA-207 302, 24 positioning system. The ice cover was generally frozen can be traced to the evolutionary history of general aviatton
refs. to the river bed in all areas investigated, except for open airports and the lack of consideration for site drainage.
Delaney, A.J. water reaches within extensive icings that developed down. Based on the recognition of these problems, several future

stream from hot springs. The radar data revealed sub- research programs are identified
43-3476 ice water channels within the icings as well as water beneath CR 89.11
FROZEN GROUND, RADIO WAVES, DIELEC- ice mound features in icing areas in the delta regions of THERMAl. AND SIZE EVOLUTION OF SEA
TRIC PROPERTIES, SITE SURVEYS, UNITED the major rivers A systematic radar survey, augmented
STATES-ALASKA with drilling, of one chain of three mounds allowed "'e SPRAY DROPLETS.
Pulsed radiowaves have been transmitted between boreholes water volume to be estimated, but did not reveal any external Andreas, E L, June 1989, 37p, ADA-210 484, Refs.
at specially prepared sites in central Alaska to determine source. It is speculated that a more intensive ground- p.34-37.
physical properties of the intervening material The bore- based radar and drilling survey would clearly identify whether 43-4042
holes were drilled 12-25 in deep in both ire-rich silt and the water soruce was confined to the talik or was from DROPS (LIQUIDS), SEA SPRAY, MOISTURE
frozen alluvium, materials commonly found in the Alaskan an aquifer system. TRANSFER, THERMODYNAMICS, BUBBLES,
interior. The pulse spectra were centered near 100 MHz CR 89.08 ANALYSIS (MATHEMATICS), MODELS.
and were analyzed to obtain the ground dielectric constant
and the attenuation rate (beta), which were then correlated ICE-WATER PARTITION COEFFICIENTS FOR Sea spray droplets itally have the same temperature as
with material type, water content and temperature The RDX AND TNT. the ocean surface from which they formed. In high latitudes,
ice.rich silt, which had volumetric ice contents between 47 Taylor, S., Apr. 1989, 10p, ADA-209 243, 7 refs. under a relatively cold wind, the) therefore cool and evaporate,
and 70%, gave ground dielectric constant values between 43-3869 in effect enhancing the air-sea exchange of heat and moisture.
4 a bWith a future goal of investigating this enhanced exchangeand 7 and beta values between 2 and 4 dB/m, thus EXPLOSIVES, SOIL POLLUTION, WASTE DIS- in mind, this report develops model equations with whichlimiting the use of our commercial equipment to borehole POSAL, SOIL FREEZING, ARTIFICIAL FREEZ- to track the thermal and size (moisture content) evolution
spacings of less thin 20 m For this material, ground
dielectric constant correlated well with volumetric ice content ING, FREEZING RATE, ICE WATER INTER- of a spray droplet from the time it is created until it comes
but not with temperature In a deep section (25 in), FACE, WASTE TREATMENT, ENVIRONMEN- to equilibrium with its environment On testing the model
dielectric contrasts were seen between ice-rich silt, massive TAL PROTECTION, ICE GROWTH. against some of the scanty data available on the evolution
ice and frozen gravel In the frozen alluvium, ground of saline droplets, good agreement is found The thermaliceandfroen rael n te foze aluvumgrond An ice-water partition experiment using RDX and TNT evolution of the droplets obeys T(t)-T sub eq exp(-t/tau
dielectric constant values varied between 4 and 6 and beta was conducted to determine the efficiency with which the sub T) very well Here, T is the instantaneous droplet
values were less than I dB/m, thus allowing signals to formation of ice excludes nonvolatile organic compounds temperature. T sub eq is the equibrim temperature ofbe received at a borehole spacing of over 40 n Generally. RDX and TNT are being usid by CRREL as substitutes the droplet and t is t hme The time constant a the
ground dielectric constant varied little with depth for any for volatile organics to see if freezing can move organics time required i r the droplet to come to within lie of
borehole pair The pulses recorded at the widest spacings in saturated soils Knowledge of the beha,,tor of RDX T sub eq Similarly, for the moisture (size or radius)
were due to direct transmissions and not to alternate, indirect and TNT, .e, dilffusivity and partition coefficient. is important evolution, a time scale is defined as the time required for
paths that might include surface reflection or refraction for determining the conditions under which they, and the the droplet radius to come to within lI/e of its equilibrium
The observations thus demonstrate a method for reducing volatile organics of interest for hazardous waste cleanup, radius Tau sub r is always about three orders of magnitude
the number of boreholes commonly required for obtaining might be moved TNT and RDX are excluded from larger than tau sub T. the thermal exchange is thus virtually
geotechnical information, and they provide data for determin- the ice structure at freezing rates of up to 0.00009 cm/s copeth taosb th e t er ecange isuvtly
Ing borehole separation for a few common materials (3 in /day). An upper limit for the partition coefficirnt the ambent humdity has hlle effect on the thermal exchange,

K, was estimated using the measured effective partition coeffi- nd, analogously, the initial droplet temperature has neghgible
CR 89-05 cient and the growth rate of the ice affect on the moisture exchange.
EXPERIMENTS ON THE CUTTING PROCESS e
IN ICE. CR 89-09 CR 89-12
Ueda, H.T., et al, Apr 1989, 36p., ADA-209 350 9 DEVELOPMENT OF AN ANALYTICAL METH- FRAMEWORK FOR CONTROL OF DYNAMIC
refa,. OD FOR THE DETERMINATION OF EXPLO- ICE BREAKUP BY RIVER REGULATION.
Kalafut, J. SIVE RESIDUES IN SOIL. PART 3. COL- Ferrick, M.G., et al, June 1989, 14p., ADA-210 869,
43-3895 LABORATIVE TEST RESULTS AND FINAL 18 refs
ICE CUTTING, LAKE ICE, ICE LOADS, ICE PERFORMANCE EVALUATION. Mulherin, N.
BREAKING, ICE CRACKS. Bauer, C.F., Ct al, May 1989, 89p, ADA-213 000, 23 43.4385
Cutting tests were carried out on natural lake ice using refs. ICE BREAKUP, RIVER ICE, UNSTEADY FLOW,
parallel motion, orthogonal cutting tools Parameters that Jenkins, TF., Koza, S M, Schumacher, P W, FLOOD CONTROL, ICE JAMS, ICE MODELS.
varied were cutter rake angle, from -5 to 30 deg, cutter Miyares, P.H, Walsh, M.E. In this report, we describe and classify the entire range
velocity from 4 0 to 106 In/s. and depth of cut from 44.3757 of ice breakup behavior, from thermal to dynamic, to provide
0 to 0 200 in The average horizontal and vertical compo- SOIL POLLUTION, EXPLOSIVES, CHEMICAL order to this complex process The theory and model
nents of force and the average of the five highest peak ANALYSIS, SOIL TESTS, SOIL CHEMISTRY, of the authors are refined, building on the concept of an
horizontal forces were determined and the specific energies intrinsic relationship between river waves and dynamic ice
were calculated. The maximum average horizontal force STATISTICAL ANALYSIS. breakup A force balance is developed for a common
was 67 lb and the maximum average vertical force was A collaborative test of a method for the determination of dynamic breakup behalior Empirical criteria that quantify
33 lb The 30 deg rake angle cutt'r had the lowest nitroaromatic and nitramine explosives in soil %as conducted the resistance to breakup of an ice cover are obtained from
specific energy Since some of the cuts were made from at eight laboratories The method involves extraction of acasestudi andcompredwithpubhlishedvalues. Sensitivity
a free surface and some from within a groove made by a 2 00-g portion of soil with 100 mL of acetonitrilc i studies of ice breakup with the completed model demonstrate
earlier cuts. all of the data cannot be compared The a sonic bath, dilution of 5 00 mL of soil extract with 5 00 insights that follow from the theory presented and the intuitive
sequence of going from the shallowest to the deepest cuts mL of aqueous CaCI2, filtration and determination by RP- nature of the results This framework for understanding
or vice versa in the same groove has a significant effect HPLC-UV at 254 nm Certified reporting lmits (CRLs) riter ice processes provides the option for ice management
on the cutting forces and on the contour of the fractured and method detection limits (MDLs) wcre obta-ried for HMX, by river regulation. and wie focus on the potential for control
surface, The effect of cutter velocity was not clearly RDX, TNT and ten other analytes Values ranged from of ice breakup The concept of controlled breakup involves
evident, at least with.n the range of velocities employed 007 to 2 15 microgram'g for the CerLs and from 003 a release of water from a dam that moves the ice downstream

to 1.27 microgramig for the MDLs The analytes (IIMX. of locations with a high potential for damage during uncon-
CR 89-06 RDX. TNB. DNB. tetryl. TNT and 2.4-DNT) were measured trolled breakup The abrupt, short.dutation charactcristics
RADIATIVE TRANSFER IN FALLING SNOW: A in eight field-contaminated soils and eight ttked standard of the controlled release, patterned after those of unregulated
TWO-STREAM APPROXIMATION, matrix soils Both sets of eight consited of four individual river breakup. mixiiize both the volume of water requitredKO-STGRArM1 A DPO IAT 960, 8r samples in duplicate Concentrations ranged from the to cause breakup and the water levels at breakup The
Koh, G, Apr 1989, 10p, ADA-208 960, 8 refs limits of detection to nearly 1000 microgramig The results open water created by the breakup collects heat that increases
43-3675 wcrc evaluated by means of analysis of variance and rcgression the rate of melting of the ice The benefits of successful
LIGHT TRANSMISSION. SNOW OPTICS, LIGHT analysis with and without the incluston of data identified regulation include flooding prevention, minimum crosion, and
SCATTERING, SNOWFALL. ATMOSPHERIC as outlers The resulti indicate that collaborators hase dccreascdpotetralforicedamagctistru.turesdurgbreakup.

ATTENUATION. nearly equivalent performance on spiked samples. and that ibthout adverse effect% on the envtronment.
for field-contaminated soil the variability of extraction recover- CR 8913

Light transmission measurements through falling snow have ies contributes to imprecision Analyte recoveries wcre
produced results unexplatnable by single scattering arguments good. except for tetryl 95.97'. for UMX, REX. TNT and COASTAL SUBSEA PERMAFROST AND BE-
A two-stream approinaton to radiative transfer is used DNT (similar to recoveries from aqueous saisplesi, 92-93-? DROCK OBSERVATIONS USING DC RESIS-
to derive an analytical expressinn that describes the effects for DNB and I NB. and 70% fisr tetryl TIVITY.
of multiple scattering as a function of the snow optical
depth and the snowy asymmetry parameter The approxi- CR 89-10 Sellmann. P.V.. ct al. June 1989. 13p. ADA-210 784.
mate solution is simple and it may be as accurate as the DEFINITION OF RESEARCtI NEEDS TO AD- 20 tefs
exact solution for describing the transmission teasurements DRESS AIRPORT PAVEMENT DISTRESS IN Delaney. A J. Arcone, S A.
within the limits of experimental uncertainties COLD REGIONS. 43-4386

CR 89-07 Vinson. T.S.. et al. May 1989. 142p. ADA-212 238 MAPPING. SUBSEA PERMAFROST. COASTAL
WATER DETECTION IN THE COASTAL 17 refs TOPOGRAPHIC FEATUPES. ELECTRICAL
PLAINS OF THE ARCTIC NATIONAL WILD. Berg. R L., Zomerinan, I .tais W M. RESISTIVITY. SOUNDIN a rODELS.

LIFE REFUGE USING HELICOPTER-BORNE 44-1722 sieauendat threre made at ,. ral New England coastalsite% and at three itnc% in Piu~ih, c 1Ba). Alaika. to e'valuate
SIIORT PULSE RADAR. RUNWAYS. PAVEMENTS. FROST ACTION, sic rcsitivit) techniques fisr iitiping rcsstie seabed features
Arconc. S.A., ct al, Apr. 1989. 25p.. ADA-208 908, 4 DAMAGE. AIRPORTS. CRACKS hedrock and subsea pCrInafr,,t lire field studics employed
refs. In early fall 1984. a qucstiinnaire was ,ent to user 325 the four-probe Wenner atrru technilque. with electrode scpara.
Delaney. A J.. Calkins, D J general utatini airports in cold regions t"he results frot tinis up to 511 in lhe %cw lingaid sties were selcctcd
43-3477 over 200 rcspon e c ere compiled and ealusteid ani oscr to %inulate penrinafrot condition to help estabhlsh a feeling

20 airport managers wcrc tiontacted fir adititonal 1,ta1s fitr the range of apparent rcsitiity ini areasi of subsca pema-
AIRBORNE RADAR, RIVER ICE, SURVEYS. EN Site isits wcrc made to 16 arpol it obtain adlditional tro., ani for informatii on tht , titai and lateral rcsolution
VIRONMENTAL IMPACT tnformation The ost conmon pay cirenit piibleins isesits- of the technique At I'iudho ia. offs,ore mcasurement
A hhecopter-boirnc shot-pulse radar surve) of watei resour.es red iii the sudsdy ic,. tvsusc.iAtcd .ltl uu-iafft/-stliicd Lr, imadc o wth a flo.ating table. and inland measurements
was performed along the Liasia1 plains of the Arctit National phcnionicna ans includc is pic csming crack% icfl-ttiiig wcit, issidi uiig .lcct ivl.s dusc into the ground These
. ildlife Refuge in Mar 1988 to help evaluate the potenrtal through asphalt i.iinictc ,,scila),s lin Lw. )cai i-r les I obsiatins.indicate thatusclc.tistal prperttesif prnafrost

environmental impact of reiouiri csploratison The surveys 2) theisal taick., and J)lIigitudnai,l , kuig (it amt tnsui ht..c,ilh -st , bihff and adjla.cnt tundra arc rapidly
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modified by coastal erosion and periodic flooding during CR 89-18 winters from 1972 to 1985, with the most severe ice conditions
storms. Maximum apparent resistivity at the water's edge EVALUATION OF FOUR WELL CASING in 191-82 when 79% of the waterway was ice covered,
was around 50 ohm m, and at distances greater than I of which 68% was white ice on Feb. 4 The most extensive
m from shore all values were less than 20 ohm m Model MATERIALS FOR MONITORING SELECTED ice was observed during 1984-85 when 83% of the waterway
supported by the drilling data permitted an interpretation TRACE LEVEL ORGANICS IN GROUND WA- was ice covered, but only 38% was white ice. Ice was
of the position of the top of ice-bonded subsea permafrost. TER. observed on the adjacent water bodies every winter for
Real resistivities for the ice-bonded permafrost ranged from Parker, L.V., et al, Oct. 1989, 29p., ADA.216 502, 37 about 100 days from early to mid-Dec to mid-Mar. Ice
200 to 1000 ohm as. The technique and equipment used refs. conditions changed frequently on the navigation channel
for this study appear to have applications for studies in Jefi. of the waterway and usually tasted an average of 63 days
shallow coastal waters where permafrost is not more than Jenkins, T.F., Black, PB. from middle to late Dec. to middle to late Feb. Air
30 as below the seabed and where wal-.r depths do not 44-1223 temperature discharge data and data from Landst images,
exceed 6 to 7 as. GROUND WATER, WATER POLLUTION, SOIL when used together, provide a reasonably reliable method

POLLUTION, WELL CASINGS, MONITORS, to study river ice conditions and changes.
MATHEMATICAL MODELS, WATER CHEMIS-

CR 89-14 TRY, CHEMICAL ANALYSIS, ENVIRONMEN-
DYNAMIC FRICTION OF A METAL RUNNER TAL PROTECTION.
ON ICE. I. MODEL SLED TEST. In this study four well casing materials ate examinee, polyvinyl CR 89-21
Itagaki, K., et al, June 1989, 17p., ADA-211 498, 30 chloride (PVC). Teflon, stainless steel 304 (SS 304) and AIRFIELDS ON ANTARCTIC GLACIER ICE.
refs. stainless steel 316 (SS 316), to determine their suitability Mellor, M., et al, Dec. 1989, 97p., ADA-217 638, 42
Huber, N.P., Lemieux, G.E. for monitoring selected trace level organic constituents in refs.
43-4609 ground water, Analyte solutions containing pieces of the Swithinbank, C.
SLEDS, METAL ICE FRICTION, ICE FRICTION, different well casmgs were compared to controls that did 44-3383not contain any well casing material. The aqueous test ICE RUNWAYS, GLACIER ICE, GLACIER SUR-ICE SOLID INTERFACE, SKIS. solution contained approximately 2 mg/L of each of the
The effects of runner material and surface conditions on following organic substances hexahydro-l,3,5.trmtro-l,3,5. FACES, GLACIER ABLATION, ANTARCTICA
the friction between runners and ice were studied, A triazine (RDX). trinitrobenzene (TNB), cis- and trans-l.2- The physical characteristics of blue ,~e ablation areas in
model sled was pushed over a 6-m-long ice sheet and the dichlorethylene (CDCE and TDCE), m-nitrotoluee (MNT), Antarctica are described and some representative ablation
reduction of speed of the sliding sled was measured The trichloroethylene (TCE), chlorobenzene (CLB), and o-, p- rates are given The possibilities for using blue-ice areas
friction calculated by the reduction of speed between two , and m-dichlorobenzene (ODCB, and MDCB) Mercuric as airfields are outlined and exploratory surveys are mentioned.
gates indicated that smooth runners showed lower friction chloride was added to prevent biodegradation of the analytes. Site details are given for icefields at Mount Howe, Mill
at around -I C than at around -10 C. as expected, but Two sets of isomers for DCE and DCB were selected to Glacier, Patriot Hills. Rosser Ridge, Mount Lechner. SI
the friction of rough runners showed little temperature depend- examine the effect of structure on sorption Samples were near Casey station, and on the Ross Ice Shelf near McMurdo
cnce The lower thermally conductive runner showed lower taken after 0 hour, I hour, 8 hours, 24 hours, 72 hours, station The surface roughness of blue ice is discussed,
friction than higher thermally conductive smooth runners 7 days (168 hours), and approximately 6 weeks (1000 hours), microreief surveys are presented for Mount Howe and Patriot
as the theor7 predicted, but such effects were obscured There was no loss of any analyte in the samples that contained Hills, and spectral analyses are used to develop relations
on rougher runners. either type of stainless steel casing, although both types between bump height and wavelength U.S military specifi.

of casing rusted. The greatest losses were seen in samples cations for the roughness limits of various types of runways
that contained Teflon casings, especially for the chlorinated are summarized and graphical comparisons are made with

CR 89-15 organics Losses of PDCB and MDCB were the greatest, the roughness analyses for Mount Howe and Patriot Hills.
TWO-STREAM MULTILAYER, SPECTRAL 16% and 18%, respectively, after only 8 hours While Special machines for smoothing ice runways are discussed
RADIATIVE TRANSFER MODEL FOR SEA ICE, losses were also observed for the samples containing PVC and design specifications are developed Some notes on
Perovich, D.K., July 1989, 17p, ADA-212 433, 24 casing, the rate of loss was much slower, and usually 24 ground facilities and ground transport are included. Appen-

hours or more elapsed before losses were significant (more dices give discussions of weather patterns in the Transantarctcrefs. than 5%). After the 1000-hour samples were taken, the Mountains and methodology for making spectral analyses
44-313 casings were rinsed and placed in clean vials containing of surface roughness It isconcludedthatglacier-iceairfields
SEA ICE, ICE OPTICS, ALBEDO, LIGHT TRANS. fresh water and left for three days to allow for desorption. for conventional transport aircraft can be developed at low
MISSION, ELECTROMAGNETIC PROPERTIES, From both plastic casings measurable quantities of all the cost in Antarctica Recommendations for further work
RADIATION, MATHEMATICAL MODELS. organics that had been lost from solution were recovered, are offered
The reflection, absorption, and transmission of light at visible We were able to correlate the loss of hydrophobic organic
and near-infrared wavelengths is important for a number constituents in the ground water containin; the Teflon casings
of geophysical problems. Light reflection is as imp with the substance's octanol-water partition coefficients. al-ofgopyiclprbem. Lih rfecin saniportant togthscreainoverestiae osso yrpll 92
parameter in remote sensing studies, absorption is significant though thin correlation timates losses of hydrophilic CR 89-22
to ice thermodynamics, and transmission strongly influences organics The results indicate that Teflon casings are ESTIMATING SEA ICE THICKNESS USING
biological activity in and under the ice. The focus of probably not suitable for monitoring trace level organics. TIME.OF-FLIGHT DATA FROM IMPULSE
this report is on the reflection and transmission of light For wells that are purged and sampled within an 8- to RADAR SOUNDINGS.
by spatially inhomogeneous and temporally varying sea ice 24-hour period, PVC well casings probably are suitable for Kovacs, A., el al, Dec. 1989, 10p., ADA-218 736. 1
covers This is investigated using a two-stream, multilayer monitorng trace level organics ref.ref.
radiative transfer model in the wavelength region from 400 CR 89-19 Morey, R.M.
to 1000 nm. The model is computationally simple and
utilizes the available experimental data on the optical properties DEVELOPMENT OF AN AIRBORNE SEA ICE 44-2848
of sea ice The ice cover is characterized as a layered THICKNESS MEASUREMENT SYSTEM AND SEA ICE, DIELECTRIC PROPERTIES, RADIO
medium composed of selections from nine distinct snow FIELD TEST RESULTS. ECHO SOUNDINGS, REMOTE SENSING, ICE
and ice types Three case studies are presented illustrating Kovacs, A., et al, Dec. 1989, 47p., ADA-224-867, 23 FLOES, RADAR ECHOES.
values of spectral albedo, transmittance, and transmitted photo- refs. Two second-year sea ice floes were probed using "impulse"
synthetically active radiation (PAR) for 1) a spatially inhomo- Holladay, J.S. radar sounding and direct drilling methods The resulting
geneous ice cover. 2) a uniform ice cover as it undergoes -46 ra s ing on iret dri l s e r elt
I melt cycle, and 3) a temporally changing spatially variable 44-4265 two.way time of flight of the impulse radar EM wavelet,
ice cover The importance of thickness and surface condi- SEA ICE, ICE COVER THICKNESS, ICE SUR- traveling from the surface to the ice "bottom" and backice o c Theimprtace o thcknes ad srfac codi.to the surface, was compared with snow and ice thickness
tions on the reflected and transmitted radiation fields is VEYS, AERIAL SURVEYS, RADIO ECHO t wsom a ith sow d thicknss

demonattated.~ ~ SOU DIGS PRSSRERaGEnCEELC from a drill hole Prom this comparison.demonstrated. SOUNDINGS, PRESSURE RIDGES, ICE ELEC- simple relationships are presented that provide an estimate
TRICAL PROPERTIES. of the thickness of sea ice. from about I to 8 as thick,

CR 89-16 Recent efforts to improve airborne electromagnetic induction- with or without a snow cover. Relations are also presented
measurement technology and to downsize the related helicopt- that show the bulk or apparent dielectric constant of thePHYSICAL AND OPTICAL PROPERTIES OF er-towed antenna assembly from about 7.5 m long to about ice floes vs ice thickness, again with or without the snow

FALLING SNOW. 3.5 m long for use in airborne measurement of sea ice cover The data revealed that the apparent dielectric con-
Koh, G, July 1989, 22p, ADA-212 432, 54 refs. thickness are discussed, as are the results from arctic field stant of the sea ice decreased with increasing ice thickness
43-3034 testing Also outlined are the system noise and drift from a value of about 7 for ice I as thick to about 3 5
SNOWFALL, SNOW PHYSICS, SNOW OPTICS problems encountered during arctic field evaluation, problems for ice 6 m thick
MILITARY OPERATION, COLD WEATHER OP- that adversely affected the quality of the sounding data.ER A O PEVISIBIIY. COLThe sea ice sounding results indicate that it should be possible
ERATION, VISIBILITY. to determine thickness to within 5% fo .cc floes with moderate
The physical and the optical properties of falling snow have relief but that, because of sounding footprint size and current CR 89-23
been investigated during a series of winter tests (SNOW model algorithm constraints, stecp-stded pressure ridge keels THERMAL RESPONSE OF DOWNHILL SKIS.
experiments) The techniques for measuring the physical cannot be well defined. The findings also indicate that Warren. G C., ct al. Dec 1989. 40p. ADA-219 279,
properties of falling snow are described and a review of routine sea ice thickness profiling from an airborne platform
the empirical and the theoretical models for describing the is close at hand with further system improvement. as is 15 refs.
extinction of visible and infrared radiation by falling snow the apparent capability to determine the conductivit) of Colbeck. S.C., Kennedy. F.E.
is presented. The utility of these findings for the evaluation the sea ice, from which an asessment of sea ice strength 44-2361
of electro-optical sensor performancein a winter environment can be made SKIS, METAL SNOW FRICTION. THERMAL
is examined CONDUCTIVITY, SNOWMELT.

CR 89-20CO D CIIY SN W ETICE CO N ALarge temperature increase, were measured in donwhill skisICE CONDITIONS ALONG THE ILLINOIS WA* A steady.state temperature was observed at the base, indicatingCR 89-17 TERWAY AS OBSERVED ON LANDSAT IM- that melting occur, o,scr some Portion of the base This
CONTRAST AND VISIBILITY UNDER WINTER AGES, 1972-1985. steady-state temperature increases with the ambient tempera.
CONDITIONS WITH APPLICATION TO MO- Gatto.L W, Dec 1989. 112p. ADA-219 745. I1 refs. ture and depends on ski speed and load. and the type
TION DETECTION SYSTEMS. 44-2631 of snow on the surface [leat was observed to propagate
Peck, L, Sep 1989, 8p., ADB-137 592. 21 refs ICE CONDITIONS. RIVER ICE. ICE SURVEYS, up through the ski in both the field ascaurements and
44-608 in a finite element model of a Roiignol DII ski In
SNOW OIREMOTE SENSING, LANDSAT. UNITED that particular ski. much hest propsgates along an alsminumSNOW OPTICS, VISIBILITY E WARNING SYS- STATES-ILLINOIS WATERWAY plate that connects with the steel edges of the ski ThisTEMS, DETECTION. MILITARY EQUIPMENT, Landsst images were umed to msp ice distributions along combination about doubles the beat Is from the base and
FOG, ANALYSIS (MATHEMATICS). the navigable portions of the Illinois Waterway from the could reduce the thickness of thc layer of lubricaming meltwater.
Video motion detection systems arc used to automate the Mississirp River to Lake Michigan and air temperature especiall> at lower temperature% These large temperature
detection of intruders for physical security purposes Win- and discharge data Were uscd to characterirc the conditions increases priidc further esldence of the cxlten i of a
tcrtime conditions of fog and falling or blowing snow are u.der which the observed ce firmed and changed thc la)¢r of imeltwater that would control the friction The
likely to hinder the detection of objects by either an observer presence or absence of ice on adjacent water bodies i c. finite element model allows the predictimns of material proper-
or a motion detection system Theotetical equations of lakes. chan.-1 and slough., is also disussed but not mapped tics and geometry in the design rif shders for snow and
contrast and visibility are rei.ewed Ice was ,,osered on the waterway during 10 of the 13 ice
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CR 89-25
CHEMICAL AND STRUCTURAL PROPERTIES
OF SEA ICE IN THE SOUTHERN BEAUFORT
SEA.
Meese, D.A., Dec. 1989, 134p., ADA-219 746, 63
refs. For Ph.D. thesis of same title see 43-4573.
44-2630
SEA ICE, ICE COMPOSITION, ICE CORES,
CHEMICAL ANALYSIS, SEA WATER FREEZ-
ING, BEAUFORT SEA.
The purpose of this study is to provide a detailed chemical
and structural profile of fint-year and multiyear arctic sea
Ice. Iee cores were collected during Apr.-May 1986 and
1987 near Prudhoe Bay, AK. Concentrations of C, Br,
SO4, Na, Ca K, Mg. P04, SiO4, N03, N02 and NH4
were determined for samples chosen on the basis of structural
ice type. Chemical and statistical analyses indicate that
finer-gpained structure incorporate more impurities and that
major ion chemistry is controlled almost entirely by salinity.
Mg is enriched in the Ice Indicating precipitation is occurring
at temperatures higher than previously reported. K in
depleted in the ice suggesting preferential drainage. Ratios
of the major ions are the same for first-year and multiyear
ice and are similar to that of seawater indicating that as
the ice ages no significant changes occur in ice chemistry.
Nutrient concentrations in the ice are enriched with respect
to the underlying water, indicating that biological activity
occurs in the Ice and processes other than the overall salinity
effect and brine drainage are affecting nutrient concentrations
within the ice.
CR 90-01
SIMULATION OF OIL SLICK TRANSPORT IN
GREAT LAKES CONNECTING CHANNELS:
THEORY AND MODEL FORMULATION.
Shen, H.T., et al, Feb. 1990, 29p., ADA-222 446, 54
refs.
Yaps, P.D., Petroski, M.E.
44-3736
OIL SPILLS, COMPUTERIZED SIMULATION,
RIVER FLOW, MATHEMATICAL MODELS, ICE
COVER EFFECT, LAKE EFFECTS, ENVIRON-
MENTAL IMPACT, CHANNELS (WATER-
WAYS), GREAT LAKES.
The growing concern over the impacts of oil spills on aquatic
environments has led to the development of many computer
models for simulating the transport and spreading of oil
slicks in surface water. Almost all of these models were
developed for coastal environments. In this study, two
computer models, named a ROSS and LROSS, were developed
for simulating oil slick transport in rivers and lakes, respective-
l. The oil slick transformation processe considered in
th models include advection, spreading, evaporation and
dissolution. These models can be used for slicks of any
shape orinated from instantaneous or continuous spills in
rivers and lakes with or without Ice covers Although
the study was originated by U S. Army Corps of Engineers.
Detroit District in relation to the Great Lakes limited navip.
tion season extension study, these models can be used for
any river and lake.
CR 90-05
THREE FUNCTIONS THAT MODEL EMPIRI-
CALLY MEASURED UNFROZEN WATER CON-
TENT DATA AND PREDICT RELATIVE HY-
DRAULIC CONDUCTIVITY.
Black, P.B., May 1990, 7p., ADA-223 875, 22 refs.
44-3987
SOIL FREEZING, UNFROZEN WATER CON-
TENT, SOIL WATER MIGRATION, MATH-
EMATICAL MODELS, FROZEN GROUND.
Empirically determined data on change in unfrozen water
content, occurring as result of changes in the state of ice
and water in soil, are discussed with reference to the changes
in soil.water retention data for ice-free soil. The similarity
between the two types of data is developed The Brooks
and Corey, van Genuchten and Gardner equations are then
shown to be applicable to decnbing unfrozen water content
data. These three functions are then used in the model
of Mualem, and the relative hydraulic conductivity of frozen
soil is predicted.
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SR 76-01 assumed to obey a linear viscoelastic model.. The specific color infrared S190A/B and RB.7RC8 transparencies and
CLIMATIC AND SOIL TEMPERATURE OBSER- model selected is a series of one Maxwell model and two a LANDSAT false color print made in-house. Ancillary
VIATINSCAT AD SOK N TEM A E M E- Voigt models. One of the Voigt models has a native data were not used during the mapping exercise to eliminateVATIONS AT ATKASOOK ON THE MEADE spring constant which produces tertiary creep. The ice bias in the comparisons and to ensure that the results wereRIVER, ALASKA, SUMMER 1975. model exhibits a pnmary, secondary, and tertiary creep re. derived strictly from interpretations of tones and textures
Haugen, R.K., et al, May 1976, 25p., ADA-025 193, sponse, similar to that observed in uniaxial creep tests of on the photography. The classification scheme was a
11 refs. ice. The material properties in the viscoelastic model modified version of the U.S. Geological Survey Land Use
Brown, J., May, T.A. may be a function of the vertical position in the ice sheet, Classification System for use with remote sensor data. The
32-1197 but all these material properties must be proportional to relative utility of the multiband imagery in identifying and

the same function of position. Using the thin-plate theory quantifyin; hydrologic factors was evaluated. The landCLIMATOLOGY, AIR TEMPERATURE, SOIL for the floating ice sheet, the solution is obtained for the use statistics for two small watersheds were determined andTEMPERATURE, UNITED STATES-ALASKA- deflection and stresses in the ice sheet for primary, secondary, the effects of these land use factors were appraised for
ATKASOOK. and tertiary creep regions. It is then shown that for possible contribution to runoff potential. This appraisal
Air temperatures measured during the summer of 1975 indicat- a load that is not distributed over a large area, the time- indicated that basin topography and the nature of runoff
ed that the Meade River site. 120 km south of Barrow, dependent part of the deflection and stresses is relatively may be more important factors in predicting volume of
has a distinctly continental summer temperature pattern in independent of the load's distribution For the elastic runoff from a watershed than land use factors Comparisons
comparison to Barrow, which is cooler and has a smaller case, the stress significantly depends upon the load's distribu- of the usefulness of the various imagery systems are made.
daily temperature fluctuation. Stepwise multiple regression tion Results are given for the deflection and stresses
analysis indicated a significant relationship between current as a function of time and distance from the load. The
and previous day's air temperature and all of the (near) maximum deflection and stresses occur at the center fo SR 76-08
surface temperatures examined Precipitation and pan the load. At this point the deflection increases with time, SURVEY OF ROAD CONSTRUCTION ANDevaporation were not significantly related to terrain surface while the stresses decrease. MAINTENANCE PROBLEMS IN CENTRAL
temperatures. At the wet site, the warmest subsurface
temperatures were measured in a shallow pond. Dry site SR 76-05 ALASKA.
temperatures were warmer and showed less variation with UTILITY DISTRIBUTION SYSTEMS IN ICE- Clark, E.F., et a), Oct. 1976, 36 p., ADA-032 085, 21
depth in comparison to wet site temperatures. LAND. refs.
SR 76-02 Aamot, H.W.C., May 1976, 63p., ADA-026 956. Simoni, O.W.
REGIONALIZED FEASIBILITY STUDY OF 32-1241 32-1244
COLD WEATHER EARTHWORK. UTILITIES, WASTE DISPOSAL, SEWAGE DIS- ROADS, WINTER MAINTENANCE, ROAD IC-
Roberts, W.S., July 1976, 190p., ADA-029 936, M.S. POSAL, SUBARCTIC LANDSCAPES, ICELAND. ING, PERMAFROST PRESERVATION, THER-
thesis. 91 refs. The study reports on new developments and special problems
321238 or solutions in water distribution systems, sewage collection A survey of road construction and maintenance problemsOLD WOsystems, heat distribution and electric transmission system. in central Alaska is presented The problems of poorCOLDCold weather onsiderations are highlighted Forwater til and foundation material, permafrost degradation under
SOIL STRUCTURE, MAPPING, ECONOMIC and sewage transport, the use of ductile iron, concrete and pavement and shoulders, slope instability, water erosion, road
ANALYSIS. plastic materials is reported Utility lines are generally icing from subsurface eepage, and culvert icing are described.
A regional approach is used to delineate areas in Canada placed individually, utilidors are too expensive fo, most installa. solutions to road maitenance problems in central
and the United States, in which selected earthwork operations tions except is some city center locations. Heat distribution Alaska include the use of insulating materials in permafrost
ahould receive careful consideration for winter execution with hot water from geothermal wells is mostly one-way areas, MESL construction when non-frost-susceptible soils
Soil texture and soil "form" or physical site environment piping After heating, the water is discharged through are unavailable, and the use of improved drainage in areas
are deemed important physical factors in the economic feasibili- the sewage system Street heating ,s being expanded. where extensive icing occurs. Bridge damage, erosion of
ty of cold weather eathwork. Summary maps showing With electrc distribution, the use of self-supporting aerial sidehill cuts and embankment instability are also discussed
significant soil forms and related feasible earthwork operations cables is becoming popular because it is very cost-effective and potential solutions are given.
are presented. A general discussion of the importance and reliable. Within the city, all distribution is under
of the soil form in the economic feasibility of winter esrthwork ground. Arcing of isolators on high soltage transmission
is included. A summary is presented which shows, with lines due to salt from the ocean atmosphere is being reduced SR 76A09
respect to physiographic sections, the salient information with silicone fluids. COMPRESSED AIR SEEDING OF SUPER-
and conclusions developed by this study. At least 94% COOLED FOG.
of physiographic sections have two or more winter earthwork SR 76.06 Hicks, J.R., Oct. 1976, 9p., ADA-040 819, 1 ref.
operations that are deemed feasible. Only S of 213 sections INFLUENCE OF INSULATION UPON FROST 32-1245
considered do not have any earthwork operations that appear PENETRATION BENEATH PAVEMENTS. SUPERCOOLED FOG, CLOUD SEEDING, FOG
feasible in the winter season. Eaton, R.A., et al, May 1976, 41p., ADA-026 957, 10 DISPERSAL, ICE CRYSTAL FORMATION.
SR 76.03 refs. Two series of experiments, 25 in a light fog and 25 in
THERMOINSULATING MEDIA WITHIN EM- Dukeshire, D.E. a heavy fog. were conducted in the CRREL cold cloud
BANKMENTS ON PERENNIALLY FROZEN 32-1242 chamber. Compressed air was used to glaciate the -4C
SOIL PAVEMENTS, SUBGRADE PREPARATION, fog The gage air pressure was 413.7 kPa. These tests
Berg, R.L., May 1976, 161p, ADA-062 447, Ph.D. FROST HEAVE. FROST PENETRATION, CEL. showed that the number of ice crystals produced exceeded
thersisRL., 10 r0 the number of water droplets in the fog by a factor ofthesis. 120 refi. LULAR MATERIALS, THERMAL INSULATION. 21 for a light fog and 133 for a heavy fog. Approximately
32-1239 In order to minimize differential frost heavin; caused by 26 times as many ice crystals were created in a heavy
EMBANKMENTS, THERMAL INSULATION, variable in-situ soil conditions, granular material is placed fog than were created in a light fog.
PERMAFROST PRESERVATION, PROTECTIVE on top of the frost-susceptible subgrade. This creates
COATINGS, SOIL STABILIZATION, MATH- a uniform layer to bridge subsurface irregularities in soil
EMATICAL MODELS. properties This method of protecting the pavement struc. SR 76-10

ture can be costly A method of reducing the amount TEMPORARY ENVIRONMENT. COLD RE-Most transporti on fact es proposed for arctic and subarctic of granular material is the use of a thermal insulating layer GIONS HABITABILITY.reions will be constructed on embankments. incorporatin beneath all or part of the base course which prevents freezing Bechtel, R.B., t al, Oct. 1976, 162p., ADA-032 353,ofa thermoinslatig layer within the embankment may temperatures from reaching the non-uniform subgrade. Apermit use of reduced quantities of embankment material test road which includes styrofoam board insulated test sections Bibliography p.115-116.
Thermal design and analysis procedures applicable to embank- %as constructed at CRREL in 1973 A transition section Ledbetter, C.B.
ments are reviewed and a two-dimensional numerical method was built between a control sectin and an insulated section 32-1246
coupling heat and mass transfer and vertical displacement to minimize the drastic difference in frost penetration and ENVIRONMENTS, HUMAN FACTORS ENGI-is proposed. The modified Beiggrer equation, a method resultant differential frost heave Large temperature differ- NEERING, BUILDINGS.
developed by Lachenbruch. and a finite difference technique ences were measured between the insulated and conventional cafing goverN
are used to illustrate design and analysis methods for insulated sections, frost penetrations were one-third as deep beneath After clasfyig government environments in Alaska andembankments on permafrost Most applications of msuls- the insulated section, differences in frost heave were negligible, studying four Federal Aviation Administration (FAA) and
tion have been in seasonal frost areas but a few test sections and pavement defltions were approximately the same on three Aircraft Control and Warning (AC&W) stations (inPaveent cetons erePhases I and 2), a cold regions environmental psychology
have been constructed on permafrost Stability of thermal the twosections Surfacedifferential icing didoccur between behavor etting survey was made of Fort Wsmwnght. Alaska,
and physical properties is adesirable characteristic of thermom, the control and insulated sections to etiPhase 3. Pae al Fort anwri ht
sulating layers. Moisture absorption causes increased ther- to complete Phase 3. Phase 4 analyzed Fort smwrightmalconductivityanddegradationofstrngthofsomeinsulsting SR76.07data and compared it with the FAA and AC&W data andrel onutiit ndderaaio o trngh fsoe nultig SR 7607 prvous studies The military locations could be character.
materials. Several types of moisture barriers have been SKYLAB IMAGERY: APPLICATION TO RESER- previ stes The military echracer.
used but the most successful have bees polyethylene sheets ared as temrn zevrnens TemltryevrnetVOIR MANAGEMENT IN NEW ENGLAND. differed from civilan environments in the behaxtorai areasSR 76-04 McKim, H L., ct al, Sep. 1976. 51 p, ADA-030 329, 24 of religion, government and professionalism FAA stations
CREEP THEORY FOR A FLOATING ICE refs. were found to have the richest environment and AC&W
SHEET. Gatto, L.W., Merry, C.J., Haugen, R.K. stations the most deprived. Yet AC&W stations compensat-
Nevel, D.E., June 1976, 96p. ADA-026 122.73 refs. 32-1243 ed by providing greater leadership opportunities. Smallinstallations had an advantage over large installations in32-1240 AERIAL SURVEYS, SPACEBORNE PHOTOGRA. the participation level of their populations in recreationalFLOATING ICE, ICE CREEP, LOADS (FORCES), PHY, MAPPING, RESERVOIRS. and other activities Family housing, transient housing.
STRESSES, ICE MECHANICS, MATHEMATI- The purpose of this investigation was to determine tnc utility barracks and work environments of Fort Wainwright were
CAL MODELS of Skylab S190A and B photography for providing reservoir studied Habitability guidelines were ulgested for minimal
The problem investigated is the prediction of the deflc'tion management information in New England LANDSAT. renovation, major renovation and new tonstruction of these
and stresses in a floating ice hbct under loads which 3,t Skylab SI90A and S190B and RB-57,RCB images were kinds of buildings An overall plan tor a more habitable
over a long period of time A review cf analytical methods reduced to a common scale of I 63,360 for a maipinfg base location of post facilities was suggested The behavi,'or predictin$ the bearing capacity of an ice sheet is given, to demonstrate the extent to ,hiLh the imagery could be setting surve) technique in shortened form prosed useful
The problem is formulated by assuming the ice is isotiopic utilized in the prepistaon of reconnaissance land use maps in this study Suggestions for future research in testmi,
with a constant Poisson's ratio The shear modulus is Visual interpretations were sccomplished on original NASA habitability guidelines were made
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SR 76-11 SR 76.14 SR 77-01
OBSERVATIONS ALONG THE PIPELINE NOTES ON CONDUCTING THE BEHAVIOR SELECTED EXAMPLES OF RADIOHM RESIS.
HAUL ROAD BETWEEN LIVENGOOD AND SETTING SURVEY BY INTERVIEW METHOD. TIVITY SURVEYS FOR GEOTECHNICAL EX.
THE YUKON RIVER. Ledbetter, C.B., Nov. 1976, 33p., ADA-062 448, 17 PLORATION.
Berg, R.L., et al, Oct. 1976, 73p., ADA-033 380,7 refs. refs. Hockstra, P., c: al, Jan. 1977, 16p, ADA.035 761, 20
Smith, N. 32-1256 refs.
32-1247 ENVIRONMENTS. HUMAN FACTORS, MILl- Sellmann, P.V., Delaney, A J.
ROADS, SLOPE STABILITY, GROUND ICE, TARY FACILITIES. 32-1275
VEGETATION. Practical guidelines for conducting the behavior setting survey GEOPHYSICAL SURVEYS, ELECTRICAL RESIS-
Periodic observations over a six-year period along the TAPS by interview method are presented This training manual TIVITY, PERMAFROST INDICATORS, GRAV-
Road have been evaluated with respect to construction and for the layperson describes the data, survey forms and interview EL.
slope stabilization techniques in ice-rich roadway cuts and techniques Measurements of ground resistivity using radio wave tech.
embankment subgrdes. Lateral drainage ditches of suffi- niques have been made in support of several geotechnical
cient width to handle construction excavation equipment, SR 7615 projects Examples of surveys conducted for locating and
along with near-vertical slope cuts with hand-cleared tops FATE AND EFFECS OF CRUDE OIL SPILLED evaluating gravel deposits, for delineating permafrost, and
equal in width to one and one-half times the height of
the cuts, significantly enhance natural processes of slope ON PERMAFROST TERRAIN. FIRST YEAR for extrapolating subsurface information beteen drill holes
stabilization. Right-of-way clearing limited to the toe of PROGRESS REPORT. are us t is mead
embankment fill slopes minimizes subsidence of the roadway Collins, C.M., ct al, Nov. 1976, 18p., ADA-034 140, surveys ng this method
and its shoulder slopes. In extremely ice-rich soil cuts. 3 refs. SR 77-02
the seeding of the slopes should not be attempted until Deneke, F.J., Jenkins, T.F, Johnson, L.A, McFadden, CRREL ROOF MOISTURE SURVEY, PEASE
late in the first thaw season for best results. Natural T., Slte .W., Sparrow, E.BP
woody growth can be expected to have A substantial stabilizing AFB BUILDINGS 33, 116, 122 AND 205.
effect after five or six thaw seasons but could beaecomplishled 32-1257 Korhonen, C., ct al. Jan. 1977, 10p., ADA-035 762.
sooner by planting tree seedlings. Attempts to stabiliie OIL SPILLS, SOIL TEMPERATURE, VEGETA- Tobiasson, W., Dudley, T
ice-rich cut slopes with applications of insulation are not TION, PERMAFROST. 32-1276
very effective and seem to prolong the natural stabilization The long-term effects and ultimate fate of crude oil spilled ROOFS, MOISTURE, INSULATION, INFRARED
process. on permafrost-undcrlain tundra is the subject of this study. EQUIPMENT

The project involves two experimental oil spills of 2,000
gallons (7,570 liters) each on 500 sq m test plots nesr Four building roofs at Pease AFO were surveyed with a

SR 7612 Fairbanks. Alaska. A winter spill, discussed in this progress hand-held infrared camera to detect wet insulation Areas
OPERATIONAL REPORT: 1976 USACRREL- report, took place in February 1976 Another spill will of wet insulation on these roofs were marked with spray
USGS SUBSEA PERMAFROST PROGRAM take place at the peak of the growing season in the summer paint, and 3-in -diam core samples of the buit-up membrane
BEAUFORT SEA, ALASKA. This allows conditions prevailing during these climatic periods and insulation were taken to verify wet and dry conditions.
BEAUOR T P S, AL .9to be studied as to their effect on oil spills, and make Flashing defects are considered esponsible for most of the
Seltmann, P.V., etal, Oct. 1976, 20p., ADA-032 440, it possible to study the reaction of the spilled oil to these wet insulation uncovered in this survey Recommendations
5 refs. temperature extremes The spill dtnussed in this report for maintenance, repair, and replacement were developed
Lewellen, R.I., Ueda, H.T., Chamberlain, E.3., Blouin, was designed to simulate a real pipeline leak. and was lre from the infrared surveys, core samples and visual examina.
SE. enough to approach reality while remaining within the limits tions
32-1248 of logistical capabilities Monitoring of the spill and control
OFFSHORE DRILLING, LOGISTICS, SEA ICE, plots includes: oil movement, temperature regime, biological SR 77-03

effects, microbiological changes, permafrost impact, and chemi- ESTIMATING HEATING REQUIREMENTSSUBSEA PERMAFROST. cal degradation of the oil. FOR BUILDINGS UNDER CONSTRUCTION IN
During the spring of 1976, three holes were drilled offshore CO LD INS-AN INTR CTI OMI
in the Prudhoe Bay area using the sea ice cover as a COLD REGIONS-AN INTERACTIVE COM-
drilling platform The objectives of this program were SR 76-16 PUTER APPROACH.
to obtain samples and subsurface information to aid in quantifi- UTILITY DISTRIBUTION SYSTEMS IN SWE- Bennett, F.L., Feb. 1977, 113p., ADA-035 709, 65
cation of the engineering characteristics of permafrost beneath DEN, FINLAND, NORWAY AND ENGLAND. refs.
the Beaufort Sea as well as to conduct supporting thermal Aamot, H.W.C., et al, Nov. 1976, 121p., ADA-035 32-1277
and geological studies The results of the drilling and 088, Bibliography p.116-121. COLD WEATHER CONSTRUCTION, BUILD.
related investigations are being used in conjunction with McFadden, T. INGS, HEATING, HEAT LOSS, COMPUTER
data from other subsea permafrost projects to develop maps 32 25 PRGR AS.
and models for the prediction of permafrost occurrence in 321258 PROGRAMS.
this offshore environment The project also provides a UTILITIES, SEWAGE DISPOSAL, ELECTRICI- The paper documents a review of construction literature
means of testing drilling, sampling, and in-situ measurement TY, HEATING, WATER SUPPLY, SCAN- to find reports of projects constructed under low-temperature
techniques in an offshore setting where material types and DINAVIA, UNITED KINGDOM. conditions A survey of Alaskan contractors to determine
sea ice conditions make acquisition of undisturbed samples The study reports ot, new developments and special problems "cutoff temperatures" and other factors that cause suspension
extremely difficult This report documents the operational or solutions n water ditrbution systems, sewpgo and solid of various construction works is also presented For both
aspects of the spring 1976 field study, subsequent reports waste transport system distribution systems and lid the literature search snd the contractor survey, the lowest
will cover the technical and research results, transt systems, he dtrb systems and electric

tranismis-ion systems Cold weather considerations are temperature meitioned was -70F The paper also describes
highlighted For water and sewage systems. the use of a computer program for estimating heat loss and enclosures

d i in ad pand heating costs for buildings under construction in coldSR7-3ductile iron and plastic materials for pipes is reported. Te regions The program ist described. a•sample program
SR 7613 use of heating, insulating or shielding of the pipes for frost
ENVIRONMENTAL ANALYSES IN THE protection is of interest. Some detelopments in tunneling run is presented, and a successful valdation effort is summa-
KOOTENAI RIVER REGION, MONTANA. technologywereidentified. Pneumaticsolidwastecollection izd.
McKim, H.L., et al, Nov. 1976, 53p., ADA-033 500, and vacuum sewage collection represent new developments
I1I refs. For heat distribution, the many different types of pipe and SR 77-04insulation systems used are described. Good moisture HAINES-FAIRBANKS PIPELINE: DESIGN,
Gatto, L.W., Merry, C.J., Brockett, B.E., Bilello, M.A., control in insulation is emphasized Developments in long CONSTRUCTION AND OPERATION.
Hobble, J.E., Brown, 3. distance heat transmission are discussed. With electric Garfield, D.E., ct al, Feb. 1977. 20p., ADA-038 445,
32-1255 distribution, the use of self-supporting aerial cables is a new 20 refs
CLIMATOLOGY, RESERVOIRS, ICE COVER, development With transmission, problems of icing and Ashlre, C.E., Haynes. F.D, Ucda, H T.
LIMNOLOGY, SPACEBORNE PHOTOGRAPHY, countermeasures are discussed. 32H eda
UNITED STATES-MONTANA-KOOTENA32-1278
RIVER. SR 7617 PIPELINES, MAINTENANCE, CONSTRUC-RIVER SR 6-17TION, UNITED STATES-ALASKA.
The purpose of this investigation was I) to compile and ENERGY CONSERVATION IN BUILDINGS. Tis report is intended to protde a background for the
analyze climatic data for the past 10 years from all available Ledbetter, C.B., Dec. 1976 8p, ADA-034 141 3 refs. aalsis and evaluation of t. ppeines beng built f cold
weather observing stations in the East Kootenai Raer Basin- 32-1259 regions Topics discussed include the initial design, con-2) to analyze changes in ice and snow cover, and turbidity HEATING, BUILDINGS, CONSERVATION struction, testing. operation and maitenance of. and modifies-
and plankton blooms on Lake Koocanusa, 3) to assess the
present hmnology of Lake Koocanusa and the potential for This report cans current building designs and describes, tions to. the 8 in pipeline from the deep water port of
water quality problems, especially eutrophication, and 4) to for the layman, ways that buildirg could be designed for flames to military inmstallations at Fairbanks. Alaska. The
demonstrate the reliability of the LANDSAT Data collection improved energy consumption Topics of building design 626-mite multi-product pipeline began operation in 1956.
Platform (DCP).Martek Water Quality Monitor system for addressed Ste insulation, thermal bridges. ventilation, orients- The results of 3 corrosion survc completed in 1970 indg,.ated
acquisition of data from a remote site. Results of the tlon. lighting. indows. and solar heat. that extenste renovation would be required to continue
investigations indicate that the Kootenai region is about operations, and the sectin from Ilaines to Eeson Air Force
twice as cold as the Libby region in winter, and that reservoir SR 76-18 Base was closed in 197.
ice first forms along the shore in the northern region in IMPROVED MILLIVOLT-TEMPERATURE SR 77-05
late November and in the southern part in mid-December,. CONVERSION TABLES FOR COPPER CON- GUIDELINES FOR ARCSRTECTURAL PRO-
with total freze-over usually occurring 2 to 4 weks later CONTA
Ice break-up in the northern sections usually occurs 1-3 STANTAN THERMOCOUPLES. 32F REFER- GRAMMING OF OFFICE SETTINGS.
weeks later than in southern areas. average annual snowfall ENCF TEMPERATURE. Ledbetter. C B. Mar 1977. 14P. ADA.037 124. 2
is 42 to 144 .n. with ice thickness and snowfall varying Stallman, P.E., et al. Dec 1976. 66p.. ADA.034 841. refs.
with relief. Variations in areal distribution of snow within 6 refs.
the basin and ice cover on the reservoir were olitervable Itagaki, K. 3 O TS2AO
for periods from January to October 1973. and reservoirNVIRONMENTAL TESTS. HUMAN FACTORS
turbidity was observed to increase south of Ellswotih and 32-1260NGINEERING. BULDINGS
Stenerson Mountains. Low algal productivity observed TEMPERATURE MEASUREMENT, CONVER' A dcmonstration of Barkers k-21 teit for identifying and
was due to the algae being circulated most of the time SION TABLES. dlifferentiatng bchavior settings fi preverted as a means of
below the depth of I light and due to high tirbidty This report extends and improives the .onversion tables already diagnosing pr,,hicms in an ,,fte ensirionmcnL. (gutdelines
The DCP-Martek system operated well ani reliable lots available (CRREI. Special Report l08, 0 V. Aitken. 1966. for rearranging the la)out (if aii organrtiton s offices are
were received while the system was located in the pool 24-3490 (AD-OS 751)) The .omputational inethodt is deselIoped that toul alo be ued for architectural program.
above Libby Dam and downstream below the dam Brief described with discus:on of error. improesi methods. als mig for a new. 1utld:ne if the organtiatios were to be
interruptions in data transmisstoins occurred in April. when limitations The tables are presentet in too .. evitlon% thr re,.vated As an in irtzona program. the demonstration
the Martek sensor showed a few minor inconsistencies. but first for temperatures in the range -154(. tit Or.. the ccond prcsentcd here shos ho. it, condiot the -21 test in
the system demonstrated the feasibility of this technique for temperalures ,n the range tC to 100C The .orrcspond. order if anai),ie probicin.on.erning hchlai,- %tt:ng boundar-
for data acquisition from remote %ites ing Fahrenheit te;peratures are alto inclhtIdd tev or conflicts between behasr,r setting
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SR 77.06 SR 77.10 both ends of the runway area. Aerial inspection disclosed

SYMPOSIUM: GEOGRAPHY OF POLAR COMPUTER ROUTING OF UNSATURATED one and probably two more suitable sites near the Patuxent

COUNTRIES; SELECTED PAPERS AND SUM- FLOW THROUGH SNOW. Range.

MARIES. Tucker, W.B., et a1, May 1977, 44p., ADA-040 121. SR 77-15
Brown, J., ed, Mar. 1977,61p., ADA-038 379, In Eng- Colbeck, S.C. KOLYMA WATER BALANCE STATION, MAGA-
lish and Russian. Numerous refs. For selected pa- 32-1313 DAN OBLAST, NORTHEAST U.S.S.R.: UNITED
pers see 32-1302 through 32-1306. SNOW COVER, WATER FLOW, SNOWMELT, STATES.SOVIET SCIENTIFIC EXCHANGE
32-1301 COMPUTER PROGRAMS. VISIT.
MEETINGS. LAND DEVELOPMENT, ENVI- Compter progam for roting the vertical movement of Slaughter, C.W., et al, May 1977,6

6 p., ADA-041 606,
RONMENTAL PROTECTION. water through snow have been developed. The shock 16 refs. For a shorter version see Arctic bulletin,
The symposium on Geography of Polar Countries held in front is dependent on surface melt taking place now as 1978, 2(13), p.305-313.
Leningrad 22-26 July 1976 to par of the XXIII International well as the antecedent flow in the snow. uually a function Bilello, M.A.
Geographical Congress consisted of three sessions. (I) Polar of the nature of the flow for the previous ay. One 32-1318
environment, natural resources, their exploration and exploits. rgram, dig to accommodate actual surface a
tiont (2) Pat, present and future economic developments has the ability to handle complicated input profiles such WATER BALANCE, STATIONS, RESEARCH

in the polar regions; (3) Polar environment protection. Th as when melt is erratic on a cloudy day, cresting such PROJECTS, INTERNATIONAL COOPERATION,
report presents the full text or extended summaries of a complexities as intennecishock fronts. Another profan, USSR-MAGADAN.
number of the U.S. papers, and English and Ruiansummarie dsigned for rapid simulatio purposes. approximates a simple Two U.S scientists visited Kolyma Water Balance Station
oftheSovietcontributionsrelatedtoenvironmentalprotection surface input with a fuiction, in this cas a sine wave. (KWBS) in Magadan Oblast of northeast USSR dunrng the
The papers and summaries presented in this report reflect This function is easily changed, allowing a variety ofconditions last two weeks of August 1976. Under the auspices of
the participation of members and of the joint US-USSR to be aessed. although only one shock front is accommodated, the Joint USA-USSR Agreement on Cooperation in the Field
environmental protection agreement project, Prot.ection of Error analysis and some applications of the programs are of Environmental Protection, this trip was undertaken to
Northern Ecosystems. The U.S papers deal with land presente review current Soviet watershed hydrology research in a
use planning to mitigate environmental impact- the impact permafrost dominated setting similar to that of central Alaska.
of resource development on natives, fish and wildlife, and SR 77-11 Research objectives, instrumentation, and field practices were
permafrost, the impacts of pipelines and roads on the environ- DEMONSTRATION OF BUILDING HEATING observed and discussed at KWBS A series of proposal
ment. and computer modeling to simulate terrain modification WIT A HEAT PUMP USING THERMAL EF- for future cooperation in high latitude hydrology research
due to man's activities. The Soviet summaries deal with FLUENT. and data exchange was prepared.
subjects of properties and changes in arctic and subarctic Sector, P.W., May 1977, 24p., ADA-041 024, 13 rets. SR 77-16
flora, treeline, and permafrost, and methods of predicting 32-1314 COMPOSITION OF VAPORS EVOLVED FROM
changes in the environment. HEAT RECOVERY, HEATING, BUILDINGS, MILITARY TNT AS INFLUENCED BY TEM-

COST ANALYSIS, HEAT PUMPS. PERATURE, SOLID COMPOSITION, AGE AND
This repor describes efforts made to recover waste heat SOURCE.

SR 77-07 and to reue it to heat a building. A heat pump. which Leggett, D.C., et &l, June 1977, 25p., ADA-040 632,
SELECTED BIBLIOGRAPHY OF DISTURB- is a rdrfttion device, was operated to provide building 19 refs.
ANCE AND RESTORATION OF SOILS AND heat and to demonstrate both economic beneflt and energyV vings poable with this type of heating system. Heat Jenkins, T.F., Murrmann, R.P.
VEGETATION IN PERMAFROST REGIONS OF pumpfodamentals and system design considerations supple- 32-1319
THE USSR (1970-1976). ment the t of ti demoustratioo project. Operational EXPLOSIVES, IMPURITIES, VAPOR PRESSURE,
Andrews, M., Mar. 1977, 11

6 p., ADA-051 813. ..wre monitored an a reported. A 25% CHEMICAL ANALYSIS.
32-2728 reduction in heating coats w obsev comlred with an A number of domestic and foreign military TNT samples
BIBLIOGRAPHIES, CRYOGENIC SOILS, oil.fired system. The author recommends that the minimum were analyzed by a gas chromatographic headspace technique.
REVEGETATION, LAND RECLAMATION. coefficient of performance should be 3.4 for a coat effective, The method allowed the determination of the vapor pressure
The literature is discussed in chronological fashio:i. with bht pump heating system. of TNT and the partial pressures of several associated impurities
general statements followed by highlights of each yeas contri- SR 77-12 over a 2 to 32C temperature range. A major volatile
butions (with three tables and two appendices for amplifica- L R STU IE impurity in all U.S. military TNT samples was 2.4-dinitrotol-
tion). The years 1972 and 1973 produced the most publics- A RATORY STUDIES OF COMPRESSED uene. which had a partial pressure I to 2 orders of magnitude
tions, and by 1975 there was a noticeable lag in pickup AIR SEEDING OF SUPERCOOLED FOG. higher than the vapor pressure of TNT. The experimental
of publications by the indexing services. A trend is apparent Hicks, J.R., et al, May 1977, 19p., ADA.040 633, 3 data followed a Clasuus-Clapeyron temperature dependence
from a reconnaissance and denription approach :n earlier rets. for the vapor pressure of TNT, and the partial pressure

pehin more Rice, R.C., Jr. of DNT was related to its concentration in the solid by
ppert toward an integrated ecoystem approach e Rfcts a Henry's constant. Age and source of the TNT were
of disturbance on t ese d cnioness of the effects SUPERCOOLED and 32-1315 found to have little or no influence on these relationshipa.
on of restoration and preservation me and the Impor- SUPERCOOLED FOG, CLOUD SEEDING, The reasons for finding a relatively high DNT partial pressure

ac ofrsoainadpeevto fteeevronments,I
are reflected in the recent literature, particularly in symposium LABORATORY TECHNIQUES. are discussed, as is its implication for TNT detection by
proceedings Some 400 tests were conducted in the CRREL cold cloud trace gas methods.

chamber to determine the combination of air pressure and SR 7
noule design that yielded the maximum production of ice 7-17
crystals in a supercooled fog. It was fond that some EFFECTS OF LOW-PRESSURE WHEELED

SR 77-08 022 cu mlmen of air which was compressed to 517 kPa VEHICLES ON PLANT COMMUNITIES AND
REVEGETATION AND EROSION CONTROL is needed to be effective for clearing a supercooled fog. SOILS AT PRUDHOE BAY, ALASKA.

OBSERVATIONSALON THETRAN AA SWalker, D.A., etal,June 1977, 4 9p., ADA-041 593,11
OBSERVATIONSS-A SA SR 77-13 refs.
PIPELINE-1975 SUMMER CONSTRUCIION STAKE DRIVING TOOLS: A PRELIMINARY Webber, P.J., Everett, K.R.. Brown, J.
SEASON. SURVEY.
Johnson, LA., et al, Mar. 1977, 36p., ADA-039 416. SU ~l.32-320 IQuhnsn W.F., B , J. 9Kovacs, A., et I, May 1977, 43p., ADA-041 053, 9 TUNDRA TERRAIN, DAMAGE, ALL TERRAIN
32-1311 ats VEHICLES, TIRES, TUNDRA VEGETATION,32-311Atkins, R.T. UNITED STATES-ALASKA-PRUDHOE BAY.
PIPELINES, SOIL EROSION, EROSION CON- 32-1316 An off-road vehicle test utilizing a smooth tired Rolligon
TROL, PROTECTIVE VEGETATION. ANCHORS, FROZEN GROUND, DRILLS, PILE weighing approximately 25.000 lb. was conducted at Prudhoe
Procedures for revegtation and erosion control of the Trans' DRIVING, HAMMERS. Say, Alaska. on 25 June 1976 Vehicle impact on the
Alaska Pipeline System during the initial construction phase
are reviewed. Fertilizer and seed rates and schedules This report gives results of a study of four commercial vegetation and terrain was documented at 32 stations selected

of application by major areas (sections) are presented. Dur- breaker-rock drills, a prototype hydraulic stake dnver-retrever as representative of the coastal tundra terrain Twenty.
ing the field season of 1975 CRREL personnel observed and a prototype propellant-actuated hammer which were seven stations were of single pass track and five were multiple
revegetation and erosion control practices along the entire evaluated for driving anchors into hard frozen ground. The pass lanes of up to 30 passes The report documents
length of the pipeline route. The types of problems and tests found that commercial breaker-rock drilb can be used the impacts with photographs and numerical ratings Future
early successes are discussed. Thirty-eight photographs without modification to dive standard military GP-I1210 obserations will enable determination of rates of recovery
are presented of characteristic areas on which and GP-I1310 stakes into froen ground The study SR 7e initiated. Aist of sitetiaeas or flwh urevegation revealed that while the hydraulic stake driver would r ire 7-
was initeted. A lot of sites for follow up obet'attoni further development to increase its reliability, it colddrive INSTALLATION OF LOOSE-LAID INVERTED
in preented, the above stakes into frozen round. The propeltent-atust. ROOF SYSTEM AT FORT WAINWRIGHT,

ed stake driver was found incapable of driving stakes into ALASKA.
hard frozen ground and was not considered worthy of further Schaefer, D.. June 1977. 27p., ADA-041 574, 1I refs.

SR 77-09 development as a stake dnver. 32-1321
INFRARED THERMOGRAPHY OF BUILD- SR 77-14 ROOFS. INSULATION. COST ANALYSIS.
INGS: AN ANNOTATED BIBLIOGRAPHY. RUNWAY SITE SURVEY, PENSACOLA MOUN- In the summer 1971 the Corps of Engineers replaced the
Marshall, .N., Mar. 1977.21p.,OADA-038 447,42ref. NSAST R ,NCA. roof on Building 1053 at Ft. Wainwri ht. Alaska. with a
Ma2-ha31, S.vscMA.197.2Jue,197,0447AA284TAINS, ANTARCTCA. looselaid inverted roof sjstcm. This roof system was
32-1312 KovBI A, A., et &, June 1977 45p., ADA051 814. 6 selected to permit an evaluation of its performance and
BIBLIOGRAPHIES, BUILDINGS, THERMAL reats. potential suitability for general use in Corps construction
ANALYSIS, INFRARED RADIATION. Abele, G. The installation of the roof also permitted an analysis of
This report summarizes a review of the current literature 32-1317 its construction costs and a record of the construction proce-
on the new subject of infrared thermogrsphy of buildings. SITE SURVEYS. AIRCRAFT LANDING AREAS dates Costs we t identified in terms of costs of the
Infrared thermography of ouldfings (RTh) uses a thermal VEYS, A RCF CA N AREAS ure Costs e ntibed in-ters ofqcosts o
imaging seancer to detect heat lIs.structural defects. moistur ICE RUNWAYS, ANTARCTICA-PENSACOLA the analyis.s the job was broken down into four phases.
and other anomalies in building envelopes. Photographs MOUNTAINS. I) rcmoal of the existing roofing material and preparation
of the imagery called thermograms provide hard copy doeu- Two blue ice areas were surveyed in the Pensacola Mounttain of the deck. 2) applcstion of a surface of pI)wood decking.
mentation oif faults detectcd. Thirty-four references are region of Antarctica and found suitable for runway sites 3) placement of the but)l membrane and installation of
abstracted. overf research and development, roof moisture A length of 2 5 to 3 km. oiented in the predominant flashings. and 4) placement of the insulation and ballast
surveys, and qualitatntl/quantitative field sureys. The wind direction. is avSlable at Rosser Ridge. rqurtng very paers The results show that the installtion time require.
readily obtainable sources were chosen for their practical little snow removal. A length of 3 km. oriented at 30 ments compare favorably with those of conentional built-
approach to providing potential users who are not scientifically deg to 45 dcg with the predominant wind direction. is up roofs but the butl membrane and the paers caw
oriented with an opportunity to quickly grasp the value available at Mt. Lechner. but considerable snow rmosl higher mstrriul costs Advantages arc in the maintainshility
of this new technology, would be required, and some obstacles are present near of the rof system nnd in its increased life expectancy
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SR 77.19 Since handling and annealing P'rongly affect the occurrence concentration data were obtained of selected water samples
RECLAMATION OF ACIDIC DREDGE SOILS of the skewed peaks, those peaks are probably related to located at Hite Bridge (Mile 171). Mile 168. Mile 150
WITH SEWAGE SLUDGE AND LIME AT THE the stacking fault process in hexagonal-cubic transition. (along the Colorado River main channel) and Bullfrog BayCHESAPEAKE AND DELAWARE CANAL SR 77.24 (Mile 122). Airborne spectroradiometer spectra were select-
Palazzo, A.J., June 1977, 24p., ADA-041 636, Bibliog- BRAZIL TENSILE STRENGTH TESTS ON SEA ed which correlated to the same test sites

raphy p.22-24. ICE: A DATA REPORT. SR 77.29
32-1322 Kovacs, A., et al, Aug. 1977, 39p., ADA-044 941, 6 INFRARED THERMOGRAPHY OF BUILD-
SOIL ANALYSIS, SOIL CHEMISTRY, SLUDGES, refs. INGS: QUALITATIVE ANALYSIS OF WINDOW
PLANTS (BOTANY), VEGETATION. Kalafut, J. INFILTRATION LOSS, FEDERAL OFFICE
A field study was conducted to assess the effects of sewage 32-1356 BUILDING, BURLINGTON, VERMONT.
sludie and lime on the revegetation and reclamation of SEA ICE, IMPACT STRENGTH, PENETRATION Munis, R.H., et a], Sep. 1977, 17p., ADA-044 942.
acidic (pH 3 0) and infertile dredge soils. Sewage sludge TESTS. Marshall, 5.3.
at 100 metric tons/ha and lime at 25 metric tons/ha were In March 1970 drop penetrometer tests in sea ice were 32-1360
applied during the summer of 1974 on a seven hectare made by Sandia Laboratories for the U.S. Coast Guard INFRARED PHOTOGRAPHY, THERMAL DIF-
site and plowed into the soil to a depth of 20 cm Soils In support of this study, properties of the sea ice penetrated FUSION, BUILDINGS, HEAT LOSS, WINDOWS.
were sampled 20 months after sludge incorporation at three were measured The data collected included ice tempera- An interior, infrared thermographic survey of singie-pane.
depths. 0-20, 20-40. and 40-60 cm within the sludged and ture, salinity, brine volume, density and Brazil tensile strength aluminum-frame. projected windows was perfurmed to pinpoint
control areas. A total of 29 grass treatments. containing versus depth. The data are presented in this report in locations of excessive infiltration. Infrared thermographic
grasses seeded alone or in combinations, were also evaluated both tables and graphs as a permanent data source. inspection accomplishes this more quickly and more accurately
and seven grass types analyzed for mineral composition. SR 77-25 than conventionl techniques of studying window infiltration
Comparisons between the sldged and control areas in the -BLOCKED This report presents 32 thermograms and photographs which
layers from 0-20 cm and below 20 cm were made in terms SOLVING PROBLEMS OF ICEinmanyDas dr a y utrate infltra s he
of changes in soil and plant chemistry, plant utilization DRAINAGE FACILITIES. io many case dramatically ilustrate filtratons around themullion. along the top opening cracks. and under the frame/sill
of soil amerals, plant adaptability and vigor, and eventual Carey, K.L, Aug. 1977, 17 p., ADA.044 994, 4 refs. interfaces. Poor glaring seals were easily detected and
resulting vegetative cover. 32-1357 the exact points of glass/frame leakages were pinpointed.
SR 77-20 SURFACE DRAINAGE, ICE CONTROL, HEAT- Plumes of warm air or, the window glass, rising from the
UNCONFINED COMPRESSION TESTS ON ING, SUBSURFACE DRAINAGE. convectors, were dramatically captured by the infrared camera
SNOW: A COMPARATIVE STUDY. The report summarizes several processes for ice formation system. In several cass, the plumes were noted 12 ft.and blockage in culvert. ditches, and subsurface drains above the convectors on the top window panels HeatKovacs, A, et al, July 1977, 27p., ADA.062 445. 21 Solutions to ice blockage problems involve ice prevention loss from the convectors was noted through the walls of
refs. and ice control, usually the latter. In some -ases. culverts the building in thermograms taken from the outside. Several
Michitti, F., Kalafut, J. can be closed, leading to intentional ponding and storage recommendations were prepared for the General Services
32-4357 of ice. Alternatively. flow can be maintained in culverts Administration. owner of this Federal Office Building in
SNOW COMPRESSION, COMPRESSIVE by heating them electrically, with steam, or with oil-bumer Burlington. Vermont.
STRENGTH, TESTS. heaters Ditches can also be heated, but it ts usually SR 77.30
Results of unconfined compression tests performed on snow more effective to widen them to provide more storage space PAVEMENT RECYCLING USING A HEAVY
from C mp Cnury. Gre sin a ne for ice. or to inriall insulating covers Subsurface drain BULLDOZER MOUNTED PULVERIZER.plateCamp Century. Greenland. using a new sclf-aligning outlets can be heated, protected with insulating covers, orplaten system arc compared with tests using a more convention- partially blocked to prevent cold r entry. Ground seepagea. Sep. 1977, 12p. + appends., ADA-
al platen system The average unconfined compresive that forms ice la successfully controlled using ice fences. 046 008, 8 refs.
test strength was 42% higher for samples tested on the Design changes, such as more and larger drainage structures, Garfield, D.E.
new platen assembly vs the old Test results indicate staggered culverts. and channel modifications, are discussed. 32-1361
that the new platen system provides for better sample alignment
and therefore a more uniform load distribution applied to SR 77-26 EXCAVATION, SUBGRADES, PAVEMENT
the ends of the sample. The higher strength values obtained INFRARED THERMOGRAPHY OF BUILD- BASES.
with the new platen system are considered more representative INGS: QUALITATIVE ANALYSIS OF FIVE Recycling of paving materials is currently gaining acceptance
of the unconfined compressive strength of the snow tested BUILDINGS AT RICKENBACKER AIR FORCE as a means of economic savings in pavement reconstruction
SR 77-21 BASE, COLUMBUS, OHIO. or rehabilitation Pavements having low serviceability in.

dices due to surface irregularities such as cracks, bumps.INVESTIGATION OF SLUMPING FAILURE IN Munis, R.H, et al, Sep. 1977, 21p., ADA-067 161. spalling. potholes. etc., may be broken up to meet specified
AN EARTH DAM ABUTMENT AT KOTZEBUE, Marshall, S.J. granular base course gradation requirements and reused as
ALASKA. 32-4358 a base for the new surface The USACRREL developed
Collins, C.M., et al, July 1977, 21p., ADA-042 306. 5 HEAT LOSS, INFRARED PHOTOGRAPHY, a permafrost excavating attachment for heavy bulldozers and

L prototype test rg was constructed. Tests % ere conductedrefs. BUILDINGS THERMAL ANALYSIS, THERMA frozen soils, grave, and ledge In September 1976.McFadden, T. this rig was used to pulverize a fleible pavement on North
32-1323 A heat loss survey %as performed on five typical Air Force Main Street in Hanover. N H. and highway pvement test
RESERVOIRS. EARTH DAMS. FROZEN Base buildings with an infrared camera system two with sections in a CRREL test facility The resultant processed
GROUND TEMPERATURE, SETTLEMENT wood frames and wood clapboards, one wth wood frame material did meet Corps of Engineers base course gradationGUECE, Sand aluminum siding, and two of cinder block construction requirements The machine can process 120 square ft(STRUCTURAL). SUBSIDENCE. with brick veneer Thisreport presents thermograms typical of pavement structure per minute to a depth of 12 inches
A slumping failure on the upstream side in one area of of the heat loss problems in each of the five buildings The most uniformly graded material was obtained at a drum
the water ,apply reservoir at Kotrebue. Alaska. was investiat. along with a complete explanation of each thermogram. The speed of 15 revolutions per minute Once the pavcment
ed. Seven 50-ft (24 4-M) thermocouple strings were em. report is intended to serve as a basis upon which Air Force structure is broken down from the solid mass (asphalt concrete
placed in the dam abutment. and an additional four thermocou- civil engineers can plan a future retrofit program for the pavement), the machine does not further break down or
pIe strings were installed behind the dam. extending to a buildings surveyed and write a set of specifications incorporat- pulvere the agregate. A mor amount of dust was
depth of 93 ft (28.9 m) below the bottom of the reservoir ing thermography, evident durng the operations, but no refinements re reotin.
All thermocoples indicated below freezing temperatures at SR 77-27 mended
their respective posiions Thes measurements combined ICING ON SHIPS AND STATIONARY STRUC- SR 77-31
with the drill logs indicate that neither the dam nor the
abutment is in immediate danger of failure, but that steps TURES UNDER MARITIME CONDITIONS-A EFFECTS OF LOW GROUND PRESSURE VEHI-
must be taken to stop the sloughing of material in the PRELIMINARY LITERATURE SURVEY OF CLETRAFFICON TUNDRA ATLONELY. ALAS-
abutment area Recommendations are given to accomrlnsh JAPANESE SOURCES. KA.
this. Itagaki, K., Sep. 1977. 22p.. ADA-044 792, 8 refs. Abele. G.. et al. Sep. 1977. 32p. ADA-062 446. 13
SR 77-22 32-1358 refs.
LOCK WALL DEICING STUDIES. SHIP ICING. ICE ACCRETION. ICE FORECAST- Brown. J., Brewer. M.C.. Atwood, D.M.
Hanamoto, B., ed. Aug. 1977. 68p, ADA-044 943. ING, TEMPERATURE EFFECTS. SEA SPRAY. 32.4359
For individual papers see 32-1350 through 32-1352, Thisreport revicwsJapanesehiterattreon shipicing. including AIR CUSHION VEHICLES. TRACKED VEHI-
31-1800. and 32.1109. direct measurements of ice accumulated on ship. ice accretion CLES, TUNDRA VEGETATION, VEHICLE
32-1349 rate and sea spray flux as well as statistical anal)ses of WHEELS. ENVIRONMENTAL IMPAcr. DAM-icing conditions The report also describes some possibilites AGE. PATIERNED GROUND, SOIL MOIS-ICE REMOVAL. CHANNELS (WATERWAYS). of forecasting icing conditions
LOCKS (WATERWAYS) SR 77-28 TURE.
Four methods for remoming the ice buildup on navigation AIRBORNE SPECrRORADIOMETER DATA Traffic tests wcre conducted with two tow p:essutc tire
lock walls on the Poe Lock at Sault S Mn. Mchn COMPARED WITH GROUND WATER-TUR olgontp ehcles and a sl trcked Nodll with
werc imvesigted mechanical pneumatic boots. high.pressure minimal load for I. $. and 10 vehicle passes on relatlvcl)
water lets. mechanical chain saws. and chemical coatings BIDITY MEASUREMENTS AT LAKE POWELL, dry undra near Loncl). Alaska The traffic impact was
Two of the more promising means of ice removal, the chain UTAH: CORRELATION AND QUANT1FICA- limited to compreson of the 1egetstion ard the organic
saw and the chcmical coatings. are being developed further TION OF DATA. mat and a masimum terrsin surface depression of several
so that they ma be used as operational aids for lock %all Merr). C.J.,Sep. 1977. 38p. ADA-044 793. Bibltogra- cm. waih no shearing or disaggregtion of the mat
deicing during the winter navigation season. phy p 26-29. SR 77.32
SR 77-23 32-1359 AERIAL PHOTOINTERPRETATION OF A
ABNORMAL INTERNAL FRICTION PEAKS IN WATER CHEMISTRY. TURBIDITY. LIGHT SMALL ICE JAM.
SINGLE-CRYSTAL ICE. TRANSMISSION. SPECTRORADIOMETERS. Dentlartog. 5 L. Oct 1977. 17p. ADA-045 870.
Stallman. P.E.. et al. Aug. 1977. 15p. ADA-045 412. AERIAL SURVEYS. UNITED STATES-UTAH- 32-1362
9 refs. LAKE POWELL. ICE JAMS. AERIAL SURVEYS, PiIOTOINTER-
Itagaki, K. The objective of this s:ud) is to correlate and quantify PRETATION.
32.1355 the airborne spectroradiometer multispectral data to ground Aerial photos (if a small ice lai on the Pemilgewactt River
CUBIC ICE, ICE PIYSICS. ICE CRYSTAL tri.th watcr qualit) measurements obtained at Lake Powell. near Plymouth. .w Ilamp-hire. were take, three days after

Ltah.dunnIg 19'5 A ground truth water sampling program the lam and cornparted lwith photos, taken after the ice wentSTRUCTURE. TEMPERATURE EFFECTS. ICE as accomplithed during 9.16 June 1'! for correlation out. The winter photos ho a matke, and sudden dccrca
FRICTION to an aircraft spectroradinmeter flight Field measurements in floe site Apprentl) indicative of faster and longer movement
A series of sharp skewed intcrnal f(r.ton peaks were obsered were taken oftcrcentage oftransmittsn¢c. sulfate temperature. of the i'c The spring photos show a number o shallows
dunng warming of single r)tal ice after .ooling below p1l and sw.hitisk depth Al". rertceniageoflighttransmit. and ohstructins that apparenty haid no effect on the e
120C (153K). the cubic hevagonal iransition temperature tnce was measured in the Iaboratory for the water samples movement It % cvn,teded that this iam was saused
The peaks were higher when the strain amplitude was lover In addition. ele.tron mitcrgraph. snt suspended sediment b) a changc in slope and subsequent ,edu timon i seitimty
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SR 71-33 fertilizer and erosion control material for comparison A of the eastern Alaska coastal zone. Twenty-seven probe

LAND TREATMENT OF WASTEWATER AT 20.000 sq ft area adjacent to the 14 plots was installed sites were selected to determine local enginenn properties
forgeneraltestingofvariouscombinationsoftackngchemicals, and temperature conditions, and to aid in interpreting the

WEST DOVER, VERMONT. plastic netting. straw. and wood fiber mulch In general, lithology between the drill holes Core drilling information

Bouzoun,J.R., Oct. t977, 24p,ADA-046 300,12 refs all treatments with the exception of two plots were effective from some of the probe stes was used as control for interpreting

32-1363 in reducing soil loss in comparison with the control which the probe records Deep thermal and geological information

WASTE DISPOSAL, WATER TREATMENT, had a loss of 34.531 lb of soil (dry weight) on a per was obtained from the drill sites by the USGS personnel

SEWAGE TREATMENT. acre basis, participating in the study. Maximum drill hole depth

A general deseription of a wastewater land treatment system SR 17-38 was 68 5 m (225 fi) and maximum penetration depth was
located in a "cold temperate climatic region is given Te I T E TR N IS m (50 ft) The probe temperature data indicated thelocte m "ol tepe~t" cimticreio isgien The FINITE ELEMENT MODEL OF TRANSIENT presence of permafrost in all holes. Probe penetration

winter season average daily design Pow is almost double HEAT CONDUCTION WITH ISOTHERMAL resistance measurements hlped to del nePte shallow, c.
that of the summer-fall season (0 55 MGD vs 0 30 MGD) PHASE CHANGE (TWO AND THREE DIMEN- bonded zones.ome of which mely have be n only seasoal.
Wastewater is sprayed on a forested knoll after it receives oIn the core study frozen ediments were found in only
secondary biological treatment. The system is operated SIONAL).
during the winter when the ambient air temperature is as Guymon, G.L., et al, Nov. 1977, 1

6 7
p., ADA-047 369. one hole, at approximately the 29 

6
-m (97-ft) depth Fine-

low as 10F. Spray nozzles have been developed that Hromadka, T.V., II. grained sediments were more common than course-grained
to material. and showed general increase in thickness with ancras-

ensure rapid drainage of the spray laterals after each spray 32-1369
cycle and, therefore, prevent their freezing THERMAL CONDUCTIVITY, MATHEMATICAL ing distance from shore The only departure from the

previous year's field drilling techniques was the use of larger

SR 77-34 MODELS, COMPUTERIZED SIMULATION, diameter. thick.walled casing and an airoperaed casing driver

CANOL PIPELINE PROJECT: A HISTORICAL FROZEN GROUND MECHANICS, COMPUTER The probe equipment and techniques employed, however.

REVIEW. PROGRAMS. represented a significant improvement over the prototype

Ueda, H.T., et al, Oct. 1977, 32p.. ADA-046 707, 8 The partial differential equation for transient heat conduction equipment used in 1976.

refs. is solved by a finite element analog using a quadratic weighting SR 77.42
Garfield, D.E., Haynes, F.D. function for the diseretized spatial domain, The transient GROUTING OF SOILS IN COLD ENVIRON.
32-1364 problem is solved by the Crank-Nicolson approximation. ME N O A LITERATU E SEARCH

Two dimensional and three dimensional models inorporatd MENTS: A LITERATURE SEARCH.

PIPELINES, HISTORY, ARCTIC LANDSCAPES in the same computer program arc presented The Imte Johnson, R., Dec 1977. 49p., ADA-049 436, 52 refs.

This report is a historical review of the Canol project, the element method is revicwed. assumptions and limitations 32-2548
first long-distance petroleum pipeline system constructed in upon which the model is based are presented, and a complete GROUTING, ADMIXTURES, SOIL STRENGTH.
the Arctic region of North America The project was derivation of the system analog is included Certain prob- A literature earch was undertaken to collect information
initiated during the early days of World War II when the Ic s can only be modeled as a three dimensional system. on groting of soils as related to low temperature envsronment.
military situation appeared critical It was designed to e g. thaw degradations around roadway culverts. embankment 40 F and below This report reviews existing literature
supply the military need for fuel in the area. particularly dams on permafrost where dam length is short relatie to and the state.of.the-art on conventional grouting engineering
Alaska. by exploiting the Norman Wells oil field in the dam width, and thaw and frcczeback under buildings In methods and materials to seek which may he used in thawed
NorthwestTerritory of Canada The system was completed most cases, hovcer, the more economical two dimensional or dry. frozen ground and to establish the need of new
in April 1944 and operated for II months converting 975.764 model can be used Numerical tests of both models have methods and techniques where conventional grouting methods
barrels of crude oil into gasoline and fuel oil Construction been accomplished but field verification his not been attempt- fail.
for the pioneering effort was difficult and costl). Considers- ed. A user's manual and a FORTRAN IV computer
bie controversy plagued the project throughout. nceerthcless., listing of the program arc presented. SR 77.43
its completion proved that undertakings of such magnitude SR 77-39 CRREL ROOF MOISTURE SURVEY, BUILD-
could be accomplished despite the formidable problems of ING 208 ROCK ISLAND ARSENAL.
the Arctic. TEMPORARY PROTECTION OF WINTERTIME
SR 77-35 BUILDING CONSTRUCTION, FAIRBANKS, Korhonen. C., ct al, Dec. 1977. 6p.. ADA-051 490.
CEMENTS FOR STRUCTURAL CONCRETE IN ALASKA, 1976-77. Dudley. T.. Tobiassot, W.
COLDNREGIONS Bennett, F.L, Nov. 1977, 41p, ADA-048 987, 2 refs. 32-2730
COLDROOFS, MOISTURE INFRARED RADIATION.

Johnson, R., Oct. 1977, 13p., ADA-046 302, 19 ref WEATHER CONSTRUCTION, BUILD- The roofofbuilding 208 at Rock Island Arsenal was surveyed

32-1366 COLD WEATHER for wet insulation using a hand.held infrared camera Areas

WINTER CONCRETING. CONCRETE ADMIX- INGS,of t insulation re marked with spra pint on the
Nine building construction projects, ithose total area exceeds roof and 3-in -diam core samples of the built-up membrane

TURES, CONCRETE STRENGTH. CONCRETE one half million square feet. were under construction in and insulation wer obtained to venfy wet and dry conditions

CURING. CEMENTS. Fairbanks. Alaska. area during the inter of 1976-77. These Roof defects uncovered during a visual inspection were also

A literature aearch was undertaken to collect information projects were studied to determine the methods used for marked with spray paint The majority of the wet areas
on cements which could be used is structural concrete and providingtemporaryenclosureandtemporarybuildingheatm detected are associated with flashing flaws, which arc consid-
would cure at lo-n temperatures In the literature search, during the construction process The types of construction ered responsible for the wct insulation Recommendations
IS types of cements or concretes manufactured by various activities underway at various temperature conditions are for maintenance of this roof arc based on information derived
firms were rciewed Trade names are identified with reported. and a record of temperature variations i the buildings from the infrared survcy. core samples and visual examinations
their cement or concrete description, temperature range for under construciton is discussed. Both black and %hite
curing, use experience and application. approximate cost (in and color photo documentation was developed, and several SR 77.44
1976). and reference source or manufacturer black and white photographs arc included in this report FATE AND EFFECTS OF CRUDE OIL SPILLED

SR 77-36 SR 7740 ON PERMAFROST TERRAIN. SECOND AN-

SMALLCOMMUNITIES RESULT IN GREATER WINTER EARTHWORK CONSTRUCTION IN NUAL PROGRESS REPORT, JUNE 1976 TO

SATISFACTION: AN EXAMINATION OF UN- UPPER MICIGAN. JULY 1977.

DERMANNING THEORY. Haas, W M.. ct al. Nov 1977. 59p., ADA-049 052. 5 McFadden. T.. ct al, Dec 1977, 46p, ADA-061 779.

Ledbetter, C.B.. Nov. 1977. 15p, ADA-046 817. 3 refs. See also 32-293. 4 rcfs. Includes progress report for the first year.

refs. Alkire. B.D.. Dingcldcin. I.E. CRREL SR 76-15. q.v. 32-1257.

32-1367 32-2698 Jenkins. T.F.. Collins, C.M., Johnson. LA. McCown.

HUMAN FACTORS. THEORIES. EARTHWORK. SUBGRADE PREPARATION. B H.. Sparrow. E.B.

Roger Barker's undermanning theory states that the smaller COLD WEATHER CONSTRUCTION. FROZEN 33-1528
an organization. the greater the degree of undermanning. GROUND. OIL SPILLS. DAMAGE. CHEMICAL REAC-
resulting in greater inhabtart satisfaction This theory %ritcr earthotok construction was observed in three counties TIONS. FROZEN GROUND. ENVIRONMEN-
is examined using the National Opinion Research Center's in Michtgans'v Upper Peninsula during the 1975-76 season. TAL IMPACT. VEGETATION.
General Social Survey for 1974 Two groups of survey In all cases. oritruction methods are used which exclude This spill was compared with one that tok place in February
vanbles were dichotomized and net transmittances or cocffi, frozen soil from the central core of the embankment, with 1976 (reported upon in the first annual progress report)
cients of correlation for the s)scm %ecre determined Two frozen soil permitted in the outer slope zone While Oil moved donslope at a mitch faster rate during the
groups of variables were chosen objective groups, such as all projects were ctchnicall ) successful. construction was hatted summer spill than during the winter spill In the winter
ase and income, and subjective ones. such as voetabitt in carl) Fcbruar) on one project because it was tneconomical the oil cooled and poled rapill) The summer spilt
and job satfsaction The only posltvc correlation found fr the contractor it) commue On another project, the covered approximatel) one-third more surface area than did
was that people residing in small communities are more contractor successfull) exploited soil freezing it form stable the winter spill in the final configuratiion. ecen though the
satisfied with their communlt) than are people who live smooth haul foads for his scrapers %list of the ,0 k t,,o spills were f oalmost icnsical volume Increases
in large communities Onl) a small portion of this is consisted of raising the grade of existing road% by I in ches

, 
in microbial populations and a actitics during the months

explained by the degree to which small town inhabitants of non frost-susceptibie soil to minimie frost heaving ani folloing the spill etre evident Increased counts of bc-
arc satisfied with their financial situation lhss of bearing capacit) This winter activtn) resulted tena. )easts. denitrif)ing bacteria. anil petroleum degrading

SR 77-37 in bter utl tion of count) equipment and wtik crews bacteria following the spills were particultal) evient Anal.

UTILIZATION OF SEWAGE SLUDGE FOR TER- SR 77-41 )sis of oil deompositi.n using gas chromaltograph, techniquesindicated that the to* molecular %tilght fractions. meshanc

RAIN STABILIZATION IN COLD REGIONS. 1977 CRREL-USGS PERMAFROST PROGRAM nili ctan ha cre iot almolt immttatcl atr hct i ill in

Gaskin. D.A.. ct al. Nov, 1977. 45p. ADA.047 368 BEAUFORT SEA. ALASKA. OPERATIONAL RE- each cae Fractons the .*- to i ete ranre .te rsplcdi

Hannel. W.. Palarzo. A.J.. Bates. R.E. Stanley. I..' PORT. significatsil, in tui months, anti were nearl) eI,, at the
32-1368 Sellmann. P V. ct al. Dec 1977. 1

9
p.. ADA.04t( 985. endoffivemonths An thiimis adcr ecffectonvegetation

SOIL STABILIZATION. SLUDGES. EROSION II rcfs See alc n 32-1248 (SR 76.12. ADA.032 440). was noteil in both spills niologil damage fr,,e the

CONTROL. SEWAGE. VEGETATION. Chamberlain. h.J . ,cda. II r.. Illihin. S.1 . Uarficl. summer spill appeared I € sedl that fr', the wInter spill

A terrain stabiliration researchzdemonstration stc was con. D.E . Lewcllen. R.I. SR 78-01
structed in Ma) 1974 at Ilanoser. ew Ia2nipnhire. t,, inesti. 3-697 RECOMMENDATIONS FOR IMPLEMENTING
gate various combinations of ph),scal. chcmtcal and tiol,gcal OFFSIIORi: DRl LI\G. I)RII- CORIP ANAI- ROOF MOISTURE SURVEYS IN TilE U.S.
technIqucs for terrain stabithratton in co,,l regins I 'ut"c - A
test plots (tO x 40 fit) with indlidal 3O gal tnkx to YSIS. SUBSanEA PFRMAFROST. BO'0%1 SEM- ARMY.
collect sediment were installed on a 16 leg slore hese \ ET. TENi'PERATLRh MI.ASLRIMEiNT US Ars> CRREI..V. US. FhSA Roof mltnrc Re.
14 test plots were to examine the efrCkIIuenes ,f sewagc )uring the sptng €4 10" "oil sAmplc% %ere oblained in search Team. Aug 1978. Sp.. ADII..t 1 9781.. )tlt-.
sludge and primar) emuent tn terrain tatirat,,,n in told the Prulhoc Ila) area rrom ,ne hole driltet on ail and hulton limited Ito . S Govcrnment aencie' onl)
regions. In I (if the 14 plots the aribles statded were five holes dtlied ishwie lre stuitod is a imimuAtio 33 -.1534
nutrient source (fertilizer. Slulge. andt primar) wAsleater). of the pr.gram started the pleslqus xscxn to ctamine the
moisture (irrigated and nonirniatll. crisi,,n cstrpi mate:al engineering characteristics an,t ropetier ,. pcrma.roi,% uniter \IOIST"R" \I'TIRS. Re)r'. I"R.RI'D
(ute nettng. strs taced with a tacking omprinid). n the Beaufrt Se. I mphasis w placed o, ebtihntg RECONNAISSANCE. SITh SI,RVEiS.
erosion control material antl egetatiin tihce grastse und the range 4f themal ani pr'isia pi.p uiies frund is this uIcra. Infrared. avpatanse. mCrT,.assr an, imlpiisC 'iaar
two legumes) The control plot was left haic ,f see, g4% i ihgical eitrng. which is thought i. Is .-mos.n to, much rethsts !.or nndcttu ti s v .tvirctintg Mtcsuirr in r,.ots
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SPECIAL REPORTS SR

were evaluated. No system was reliable enoulh by itself SR 78-06 layer on frost penetration beneath hypothetical pavementsby cross-checking with another system to eliminate h COMPUTER PROCESSING OF LANDSAT DIGI was analytically examined Thermal conductivity valuesneed forna few core samples of membrane and insulation of several New Jersey soils, stabilized drainage layer materials,

to verify findings. Airborne infrared surveys are a cost- TAL DATA AND SENSOR INTERFACE DEVEL and pavement samples aere measured using the Guarded
effective way of reconnoitering numerous roofs at a major OPMENT FOR USE IN NEW ENGLAND RESER- Hot Plate method or the probe method Frost penetration
installation. However, follow-up on.the-roof surveys are VOIR MANAGEMENT. depths were computed using the modified Bergren equations
necessary. Of the several grd techniques examined, nuclear Merry, C.J., et al, Apr. 1978, 

6
1p., ADA-055 762, Mean air freezing indexes used in the computation ranged

surveys were the most reliable. Hand.held infrared surveys Refs. p.40-44. from 50 deg.days in Atlantic City to 480 deg-days in Newton.
are the mostaccurate on-the.roofmethod studied. Although McIi , H.L. Design freezing indexes ranged from 250 deg-days to 900
an infrared camera costs significantly more than a nuclear deg-days for the same two sites Matimum computed
meter (S25K vs $3K), infrared surveys can be conducted 32-4373 frost depths ranged from 08 to 2 1 ft beneath conventional
more rapidly. Since the Army has numerous roofs to RESERVOIRS, REMOTE SENSING, SNOW pavemensts ie , those without drainage Ilers For pave.
survey, nfrared surveys appear to be the most cost-effective WATER EQUIVALENT. LANDSAT, FLOODS, ments incorporating an open-graded drainage layer, computed
method. For reasons of continuity, accuracy and economy, WATER SUPPLY. COMPUTER APPLICATIONS. maximum frost depths ranged from 08 ft to I 4 ft It
the Army should establish its own capability to survey roofs A preliminary analysis of Landsat digital data using the was concluded that frost penetration beneath a pavement
for moisture. Implementation should not be at the installa- NASA GISS computer algorithms for a February I I scene including an open-graded drainage layer would be approximate-
tion level A centralired team of roof moisture surveying of the upper St. John River Basin, Maine, showed that ly equal to a pavement without the drainage layer at the
specialists, skilled in operating infrared equipment but. more the total radiance of pixels contained in three snow courses same site
importantly, skilled in roofing technology, should be estab- varied from 5.34 to 7.74 mW/lsq cm sr for a water equivalent SR 78-10
lished. The team should both conduct and contract for ofapproximately24 I cm(9 5in)of water Thiscorrelation 1977 TUNDRA FIRE AT KOKOLIK RIVER,
asrborne and on-the-roof infrared surveys. The CRREL/- between radiance values and water equivalent of the snowpack
WESIFESA roof moisture research group has initiated devel. still needs to be tested A multispectral signature w ALASKA.
opment of training aids for use by such a team developed with an accuracy of 75% for a wetlands category Hall, D.K., ct al, Aug. 1978, 1 p., ADA-062 439, 10

in the Merrimack River estuary. Low-water reservoir and refs. For this paper from another source see MP
flood water stages were mapped from grayscale printouts 1125, 32-4577.

SR 78-02 of MSS band 7 for October 27. 1972. and July 6. 1973. Brown, J., Johnson, L.A.
ARCHITECTURAL PROGRAMMING: MAKING respectively, for the Franklin Falls reservoir area. New Hamp. 35-2591
SOCIALLY RESPONSIVE ARCHITECTURE shire Two snow pillow transducer systems for measuring
MORE ACCESSIBLE. the water equivalent of the snowpack in northern Maine TUNDRA, FIRES. VEGETATION. DAMAGE,

Mar. 1978. 7p., ADA052 1536 refs were interfaced and field tested A water quality monitor THAW DEPTH, REMOTE SENSING. SPACE-
Ledbetter, C.B.. interfaced to the Landsat DCS was field tested in northern BORNE PHOTOGRAPHY. LANDSAT.
32-3537 Maine and transmitted the following water quality informatio: During summer 1977 widespread fires occurred in northwest
BUILDINGS, DESIGN. pH. dwsolvd oxygen, river stage, water temperature and Alaska Thtough the use of Landsat imagery and ground

conductivity. A thermocouple system was successfully Inter' studies. one such fire, at Kokohk Riser was examined. The
faced and field tested at Sugarloaf Mountain, Maine. Tem- Kokolk fire was first reported on 26 July. and by the

SR 78-03 prature data from the surface to a depth of 30 in (100 time it was extinguished had consumed 44 sq km of tundra
PHYSICAL MEASUREMENT OF ICE JAMS ft) were transmitted through the Landsat DCS Also. segetation Streams and drainages contained the fire on
1976-77 FIELD SEASON. a tcnstometcr/transdueer system to measure moisture tension several sides Ground observations protded information

and soil volumetric moisture content was successfully inter- on the intensity of the fire effects Depth of thaw by
Wuebben, J.L., et al, Mar. 1978, 1

9
p.. ADA-053 260, faced to the Landsat DCS late August measured 35 4 cm in the burned areas and

2efs . SR 78-07 266 cm in the unburned areas
32-3538 FRESH WATER SUPPLY FOR A VILLAGE SUR- SR 78-11
RIVER ICE, ICE JAMS, ICE COVER THICKNESS, ROUNDED BY SALT WATER-POINT HOPE, CONSTRUCTION EQUIPMENT PROBLEMS
MEASUREMENT. ALASKA. AND PROCEDURES: ALASKA PIPELINE PRO-
ThreeshallowstreamicejamswhichoccurredontheOtauqu. McFadden, T., et al, Apr. 1978, 18p. ADA.054 147, JECT.
chec River in Vermont during the 1976-77 winter season 9 refs. Hanamoto, B.. June 1978, 14p., ADB-029 226. 4 refs.
are documented. Measurements of the variation in jam Collins. C.M. Distribution limited to U.S. Government agencies
thickness along the longitudinal profile of the jams are given 32-3964 only.
along with the variation in surface ice floe sizes. These WATER SUPPLY. GROUND WATER. PERMA- 33.1535
measurements are compared with those of previous work FROST HYDROLOGY. COLD WEATHER PERFORMANCE. CON.
All jams were caused to some extent by hackwater conditions Point Hope is 2 vilage located on a narow grasl spit
in the river. The effects of an ice cover and the ie PitHp savlaelcae nanro eslsi STRUCTION EQUIPMENT. PIPELINES. EN-
jams on the longitudinal water surface profiles are examn extending eight miles out into the Bering Sea Studes GINES. HUMAN FACTORS.
and compared with open water conditions to locate an adequate fresh water source for the lge T r a p

have yielded two possible supplies which will fill the needs The TranslAliska pipehne construction project posed many
of the village. The first is a ground water supply existing problems which are not encountered in the more temperate
on top of the undulating permafrost la)er which underlies regions Construction equipment maintenance and opera.

SR 78-04 the grasel spit This supply consists of seseral mion tion is of major concern in the far north. Difficulties
LARGE MOBILE DRILLING RIGS USED gallons of ater and can be augmented with snow fences encountered were due to extreme low temperature of -
ALONG THE ALASKA PIPELINE. which will drift blowing snow into areas where it wall drain 7OF (.57C) and common winter temperatures of -30F (.

Sellmann. P.V., et al, Mar. 1978. 23p.. ADA.053 536 into the aquifer when it melts Excess water will oserflow 34C). the remoteness and isolation of the work area. harsh

Mellor, M. the sides of the natural permafrost basin into the ocean nsironment. and the working personncl This report de.
on both sides of the spit The second source is a small scribes some of the typical problems encountered with con.

32-3539 lake located approximately four miles from the silage The struction equipment on this project and some of the remedies
PIPELINES, DRILLING, UNITED STATES-- lake prosides water of adequate quality and quantity to and procedures for solsing these problems
ALASKA. be used as a raw water supply: howcser. this source is SR 78-12
The requirement for installing more than 70.000 serttcal not as desirable since It is surface water and supports a SOIL LYSIMETERS FOR VALIDATING MOD-
support inembersalong elevated sections ofthe Alaska Pipeline higher level of bact-rnal contamination In addition. it
resulted in an extremely large dnlling program Several is a much greater distance from the sllage. and longer. ELS OF WASTEWATER RENOVATION BY
large dniling units, some specially designed. including rotary much more expensisc piping would be required to get the LAND APPLICATION.
(auger). percussitc, and combination rotar)percussise units, water to the sitlage Iskandar. I.K.. ct al. June 1978. I Ip. ADA-059 994.
were selected for this job This selection of equipment SR 78-08 12 refs.
and techniquesprosided the potential todrill inall concciable METHIODOLOGY FOR NITROGEN ISOTOPE Nakano. Y.
material types. An examination of these drills in the A 33-1536
field, together with product literature. proided some insight ANALYSIS AT CRREL
Into the characteristics of these drills compared with other Jenkins. T F. ct al. Apr. 1978. 5

7
p. ADA.054 939. 9 MOISTURE METERS. W\ATER TREATMENT.

commercially asatlable drilling units The pipeline drilling refs WASTE DISPOSAl.. MODEI.S.
progam provided a major impetus for design and deselopmcnt Quarry. ST. This report describes the Antrut.n. operation unit prform.
of new equipment in the area of large rlary.pertcossic 32.4374 ane of arge.scate (90 isrde ilameter and ISO.cm.hugh)
and percussise dnlhng units The pipeline drills in gcneral SOIL CHEMISTRY. WASTE DISPOSAL. ISO- lsitoer These timetrs van o inutsl n mtor si
showed sound design characteristics in we;bt. poee, ihrust flow, si temperature ant redit; potenUia with
torque, and speed Many of the auger boring heads could TOPF ANALYSIS. NITROGEN ISOTOPES. COM- depth, And sample soil waler and soI air th lepih The
benefit from improvemnents in shape. angles. cotter position. PUTER APPLICATIONS. rate of "oil water mo .enrrcnt to the gr,,und.alc was continu.
and in consideration of the center of the hole problem This report documents the chronology . ecents and the o-it) moniored cy a rain gage and a ic.:dcr I ,, ,Tmulate
Need for work in this area was indicated by drilling rates, procedures emplo)ed in Jzeioping a nitrogen isoiope manalist field .. ndiin. An al.iorsiu, 'puav -s tm was ie¢elo'ed.
as well as by noticeable improvements in some augers following capahility at the L S Arm) (old Rcions Research and this sstem is ats,. .s,Iir d in this rco.rt INC total
contractors' field modifications E.ngineering I.aiiratory lth the instrumental and wet cost of one qysimeter is approlimatcl 5650 07* estimate)

chemistr) procedures are repirteid to enable others iteresac. 11-e t limcerts are boing usciI :, stuldatc a b:o;hyslcal.
in ,he procedures to obtain useful data The procedures chemical moilel of was:ewa:cr rcnosatoii by ap.lication t.

SR 78-05 ,letcribed have resulted in the abiit) to measure the I5. land Dectaited blueprints of the lnrretcrs ate kept at
SPECIALIZED PIPELINE EQUIPMENT. Is.I4J.\ ratio [o a precision of 0 001 atom -. a %alur CRRE. ana arc 2s2uab4C on request

Hanamoto. B.. Mar. 1978. 30p. ADA-055 715. 3 rcfA. easily thin the acptable range for tracer eperiients SR 73.13
32-4372 SR 78.09 ECOLOGICAL BASELINE INVESTIGATIONS
PIPELINES. CONSTRLCTION EQLIPMENT. IMPROVED DRAINAGE AND FROST AC(1rO% ALONG TIlE VIKON RI\s ER.PRLI)IIOI. HAY
PIPELINE INSULATION. COLD WEATIIER CRITERIA FOR NEW JERSEY PAVEMENT DE. HAUL ROAD. ALASKA.
CONSTRUCTION. UNITED STATES- ALASKA SIGN. PHASE 2: FROST ACTION. flrown. J . cd. Sep 10791. 1-lp. ADA.060 255. For
The use of speciaired has) equipment in the constrution Ocrg. R L. el al. %lay 19'8. I0p AI)A.i Nt- - thiis itcrn at a progress re ort to the I S Department
phase of the ROO-mile Trans.Alaska lipelune it utest.ebd rerots rcfy. pasitim, of :ncrg) and for individual papers %ee 12.3588
The types include equipment used in benrting. taping %nit McGasi.. R. ihro:gh ;2.3396
insctlating the 4.t.n pipe used for the p:peline Strething .12-4380 33-1 537
(rem Prudhoc 8a) on the North 5lop anid Fleaufort Sea FROST ACTION. PAVEMENTS. I:ROSr IIEA h. RES'ARC11 PHO3hC-IS. !-OI ()(i't. II \I)A
to the southern tcrminal at Valde: on the 'rince \ ittai I)RAINAGE. TA'IRMAI. CO I'CTrVITY. VEGE TATION. ROyA S. CI0 .SOIl.'€,
!:ound and the Gulf of Alaska. the pln '*m m nstri ctio's
task. with the combination of saritd arctic terram tec: FROST PI"\ETRATIO\. SOIl I:REI'ZI\CG. COI- Reruns .tf :he ft-,t: sr i-cut ,rxf. . h ... ftse pr,-ievtt
climatic conditions. eonscrsalional and ansd enstronr, enrai PITER APPLICATIONS al.ng the I .ko', Rosvr.Irndhr fa I.. Rai are e.',ted
restramts. ani rigid schedutng its a prtioc.t unlar any that Itfoir cnstoltruting atlual pasemenis with open.grte.l¢,lM.an Several pr.:t. air evu-nt...ov o t r..as bgrur in
has been undertaken before age Iayler in New )ersct, the sfluere of the ,rainamg 11'16 and ate ?-ig o.nd,l-catelf in -0..pefario, with aI ederal
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SR SPECIAL REPORTS

Highay Administration sponsored environmental eniginleering SIR 78.13 help year-round operation of wastewater applicatin to the
study The extent and success of weeds and weedy spce GUIDE TO THE USE OF 14N AND I SN IN ENVI- lad Th poitv and negative effect of air temperature.
along the road and in material sites has been followed for precipitation. wind speed, evaporation and snow cover, with
summer 1976 and 1977. In order to document the vegetation RONMENTAL RESEARCH. respect to land treatment of wastewater. were evaluned.

aogtecomplexC evtal adltitudial raient and Edwards, A.P.. Sep. 2978, 7 7p., ADA-060 385. Although no specific recommendations or conclusions awe
its poetial for impact and recovery. 17 vegetation maps 33-1768 gisen. the influececs of these climatic elemnts as observed
have nwbeen completed. and vegetation "-escribed and WASTES, WATER CHEMISTRY, :SOTOPIC LA- at the CRREL wastewater site are presented foe consideration
plot etablihe at 120 locations aogthe 600-kilometer- BELING, RESEARCH PROJECTS. SR 78-22long; road. Collections of vascular plants. bryophytes and The fate of the mineral nitrogen in wastewater can be estab. O PTRFL O XSIGLN ?lichens were made and catalogued foe an additional 9 sies COMPied only FOR labelGLA D
Sampling for soI invertebrates to determine their senisitivity I nytrough natural or artificial stable isotopic laeing LCAIN F
to imatwast Undertaken at approximately 25 Z~. This reot assesses the possibilities and problems associated PIA ON FWASTEWATER SYSTEMS. A

imac A with suhtracer techniques apliedci to the small amounts USER'S GUIDE.
weailiaed tonte tundacste anrod fourste werte etaihe of nitrogen normally present after secondary waste treattnt. Iskandar. I.K.. et al, Nov. 1978. 24

p.. ADA-062 658.tos mnitorate aotuntr odsit anspfourte onto etaihed The methods outlined for sample processing to minimize, 4 refs,
across lO00-triter-long transecti. The clay mineralogy analytica ero so ple to onlyier typs of envrioronta Robinsoni. D.. Willcockson. W.. K~etnuver E.
and chemistry of the dint and road material were investigated. research inolvin bistpe rtoaayssa ensorcn 33-2521
SIR 73-14 niWgni h bopee &ASTE DISPOSAL, WATER TREATMENT,

GECHMITR O UDEAPEMAR S R 78-1 9DBBIGAPYO I COMPUTER PROGRAMS.ATEPRUHES Y, OFLAUS ARA FR S AELCTEAD RESTIORAION OF S TURB-AN Two computer programs both written in UASIC. have beenAPe. O F B. t A Y, 19L A A 0 434, ReNs REGORATION IN PR A O S O EIOS OFD developed to store and retrieve information on existing wal-Pai .626 .,taSp 987pA A0044 es EEAINI EM FOTRGO SO tewater land treatmenrt systemis. The purpose ofestalibsingps.a62-6 .. THE USSR (1970-1977. these programs is to provide assistance to design engineers
33-1543,I.K Andrews, M., OCL 1978. 175p.. ADA-062 339. duni tg the planning of new land treatment systesl by nuakiag3 15333-2520 available the design criteria and perflormnsce characteristicsSUBSEA PERMAFROST. SEDIMENTS, SEA WA- BIBLIOGRAPHIES. HUMAN FACTORS. ENVI- Of Operating Systems. The SFARCII pragram is desifignd

TER.CHE ICA AN LYSS, D ILL COR RO MENAL IPAC CO INU US ER- to locate systems with specific design parameteurs, sek asTEC E IAL N Y SIS fL O E R N ET LIPA T O TN O SPR ow rate, wsste type. application rate and made, pounedANALYSIS. AIIY MAFROST. DISCONTINUOUS PERMAFROST, coveransd length ofoperation. The printout fro SEARCHThe analytical data from sedimntt. Interstitial water, and REVEGETATION. CRYOGENIC SOILS. DAM- includes a list or articles on simillar systems in addillalkseawater analyses or samples collected nsear Prudhoc Say. A E otedsg aaees h PAEpormi o
Alask, during the period from March to May 1977. are AG .tthdeinprme T UD Eposaisud
preseted Analyses include determination of moisture. This comiltion of literature, published in Russian sice for the rievision of information on file. Curroady, theire
calcium carbonate. and organic carbon contentsin the sedimsent 1970. compzcs 1 225 bibliograsphic citations relating to disturb- are about 350 domestic and 75 foreign system on rae.
samples and pH, electrical conductivity, alkalinity, and collcen- ance and restoration of sodls and vegetation. Sixty-five SR782
tations of sodium potassium calcisun. magnecsium,. chloide, percent of these were found by a manual search of nj.REL
and suilfate in the interstitial water and seawater samples. Bibliography Vols. 25-32. the others were obtained through ENGINEERING ASPECIS OF AN EXPERIM?4
Salinity, ionic balance, and freezing point of the water samples off-Ime searches from the relevant computerized data bases TAL SYSTEM FOR LAND RENOVATION OF
were calculated. The marine sedimnrts, in Prudhoe iay and personal files. Only one of these data basues, that SECONDARY EFFLUENT.
generally contain tme calcium carbonate, organic caron of the National! Agricultural Library. is shown to be of Nylurid, JR., et al, Nov. 1978. 26p . ADA-062 923.
and interstitial water than the underlying gixcil and fluvial s4inifcc in providing a valuable cheekin source. Th Lasn RE.. Clapp. C.E.. Linden. D.R.. Larss. WE.
gravels. On land a surficiall layer of peat also bad high literature is discussed in chronological fashion, with generl 3.52
organic carbon and moisture, contents. The salinity of statements followed by highilights, of each yeares eontrbtos 322
the seaswaiteir saimples varied from Concentrated Wrines near The )ears 1972 and 1973 produced the most publicalos. WASTE DISPOSAL WATER TREATMENT.
the shore where sea ice is frozen directly to, or is wlocaed and by 1976 there *as anoticeable la in pickuip opubisatitins WASTE TREATMENT, IRRIGATION. LAND
nasr, the sea bottom to water which was 1.0 to 1.5 ppt by the indexing services, A trend is apparent From a RECLAMATION.
lens saline than normal seawater at a distance of approximately reconnaissance and description approach in earlier Papers A research system was designed and iagtald at thse Apple
10 to 15SIkm from shore toward aS' integrated ecosystem approach in more recent Vatley Wastewater Tresant Plant, two miles smbs Of RoOe-

SR7815publications. Inceased coom nesau of ft effects of mount Minnesota tW develop, agiculturalanmt poe-SR7-Sdisturbance ons the permafrost environment, and the importance tices for remioval of nitrogens from mimic* ipat utewaoeWATERPROOFING STRAIN GAGES FOR LOW of restoration and preservation of these envirnens are ef nt Asidetrigio syemw eindan
AMUIET TE PERATRES.reflected in the recent literature, particuary in symposium Installed to apply wastewater effluent to 12 tes blacks,

Garfield, D.E. et al, Sep. 1978, 20p., ADA-061 749. proceedings. each measuring 60 x ISO ft. A pecrforiat Plnsic draina@
10 refs. SR 73-20 tilewa -z;0cedlenmghwise in each blockat adepthshe ailent
McLain. B.G. EFFECTS OF WASTEWATER AND SEWAGE to the normal "lt table level and opening aneo end
33-1544 SLUDGE ON THE GROWTH AND CHEMICAL of the block into a sampling station Six blacks werein
STRAIN MEASURING INSTRUMENTS. LOW COMPOSITION OF TURFGRASS. planted to corn and sax planted to eight 5pei" af forats.
TEMPERATURE TESTS. FREEZE THAW CY Plzo J.Nv 981 p.A A01381 eo The efflunt was applied at rates up to IS tryr. I"r

CLES.im WAERRO FIG 33.198-11349A06 11t 7 es report peesrnts, the enineecring; consieratian six the amp
CLES WAERPOOFNG.33-149 f asousetirrigation system and dsrain ise and makieta

Due to recent problems experienced w-th strain-gage based WASTE DISPOSAL. SEWAGE DISPOSAL. system for evauating the Influence of the emnt" appliaion
transducers immersed in water at below-freezing ambient GRASSES. GROWTH. CHEMICAL COMPOSI- n asr-oonc Practices on drainag waiters.

tmeaueates prora was cond-ictcd to deterine TION.S 82
if cmeiall tviable stran-gag waterproofing systems S 22
could withsladhsconditers. Atocalof%combinautions A greenhouse study was conducted to determine the effects ROOF CONSTRUCTION UNIDER WINTER-
of eight waterproofing systemns, three beam materias and ofwscrse aid sciane appicatioO n the gretwths andIT~EC N IIO S AESU Y
four strain gage adhesives were evaluated. etenvirn chemnical compoituim of two tueflgriaxs mtures. A mixture TI ECO S
meats included strain cycling at temsperatures froml -32F of tall fescue and annual ryegralis was cogplard to a mixture Bennett. FL, Nov. 1978, 34p.. ADA-062 519.
to +75F iad freezethaw cycling from -35 to +90F lOnly of Kentuckylbluegrass, red fecuet and annual ryegrass. The 33-1541
one waterproofing system withstood all tests with no failures. mixtures were grown in pots of Chorlton silt loamn In a ROOFS, COLD WEATHER CONSTRUCTION.
Other results ranged from one installation failure ontre greenhouse Prior to 5eedtng, soil iii tome pots was anmended INSULATION.CO SR TIN AEILS
systems to the failure of al: 12 installations of one system. wish sludge at rates of 45 or go glpot. Commercial Thit repert des1cs e srstructioni a the roof of an additio
SR 73-16 fertiier supplying N. P. and K -an incorporated with wtd to the Interior city aranch of the First Natiana Snk

in pols designated as coitrols Treated mneiiicipail wastewater
EFFECTS OF LOW GROUND PRESSURE VEHI- .. aapid on unamedddsmended ene.oi trae Anchorage located in downtown Fagebanksl. Ala"~a dariag
CLE TRAFFIC ON TUNDRA AT LONELY. ALAS- of S or tOcm perruek. Wastiewaterjadslgratmn the 1w-a. winer The report dorcuments the achedal

ease yildsandnealuptketorN.P tmentd and reocen~urc forbuidding the re.repriexsircusfutpefo.KA. incese tW -n toa apiar of the rP.n to dt^ an rset oe eea em
Abele. G. et al. Sep. 1978. 6 3p.. ADA-061 777. IS P. Cu. and N*i by the turgarass differed by treatment nC4sef gda.adPtWtstleSA11 C9CR

D11A01 The two grass mixtures wetr similar with regard to Itelds oni f-4f cnsct in the srx-rtre.

Walker. D rou-. J.. Brewecr, MC. Atwood. D.M. and Compiosition- Larger yields co"eponded to gret SIR 72-25
33-1545 pta.t uptake of N. P. K. and metals.IN RA NGTEEF CIV ES OF OL

TUNDA VGETTION TIESSOI TRAFI R 7.21COMPACTION AT BIELOW-FREEZING TEVM-
CABILIT. DAMAE. - CIMATIC SURVEY AT CRREL IN ASSOCIA- PERT FS

Traffic tests were conducted with two lowvesrtirt r Roth- TION WITHI THE LAND TREATMENT PRO- 1123S. W.M.. ct at. Ness. 1973. 53p.. ADA-062 875. 57
g=.type nehides and a small,. tracked Nodwell for I.$. JECT. 9 rcfs.

ad10 sehicle passes on tundra near Lonely. Alaska. 'Me BileIio.M% A.. ct at. Nesv. 1978. 37P.. ADA-062 521. 39 Alkirc. 8IID. Kaulerabeck. T.
traffic impact was limited to compression of the vegetaison Mr, 33252
and the Organic mat and a maximum terrain surface depression Rates. R.E.3.22

o(SCtlilcetmitc~tthvirualy nshermfrdua~cl- 3-1-92SOIL COMPACTION. FROZ.EN GROUND COM-
Iof he mt. After one yerxar. nshearistbrdil- rga 33-254 PRESSION0 . COMPRE.sSIVE STRENGTH. SOIL
tunf Sites at rae. erao e ers nstiub slty oted MICROCLIMATOLOGY. WASTE DISPO.SAL1 WATER.,CIIHMICAL REACTIONS.
the same, and the thaw depth below the multtile pant tracks WATERORELATMEN. D A RATA.E% ". undrlet smt~se dtae ofec: an low rteratrvron
had increased a few cenimeteri EER LGC LD T .osrli !:rmsrls ~C:A & argtita
SR 711-17 t"urn 1q7,- s test cells mere consguarted a: CRRFL *iC C.-m :atzion charlicrittc of a satt) snd The effects
EFFECTS OF WINTER MILITARY OPERA- for the purpose of studying arrs~~on i-f %anews:Cr onM os'~n i-ia- hmra a1~ie were "'s inrs

ta-ssol ypen A vegetation, In coo,.unction with Xated t. rtgertxso yo-fe methods 4 impr -s the densities
TIONS ON COLD REGIONS TERRAIN. this prolgram. a mettrolrgscal ..hIe~nea sua:sin sat uv,- of tutls -:aCCA And Ccompacted at to3 tmevtue A
Abele. G. ct al. Sep. 1978. 34p.. ADA-061 .163 tithedt in order to ob5tam has inomtino the climate "ne' t rc was w"e hruhu the tent program. and
Johnson. LA. Collins. C.M.. Ta)Issr. R.A. proximate to the test tels TIn= report dcucnhes the ten t rsults %rr A,.bed usirs Standard sond Modhiced
33-0546 equipStentr and it nthasrian rondes a daily tabidalson AA5ltes e~npl.ais efforts on an =utrea:cd Soil repsa
COLD WEATHER OPERATIO'N. %III ITARI ON - s he fw-ing .,bnced rslin.cts, mat~reucc and miimu an4 tesC at te.raue of jrj an TC AddiinalERATIO . DAM GE. EVIRON ENTALI~ air .empritli en retstne huiditsty, dew y'ist. ind seed cest series. ousgsb th e .oostffles AM temperatures

ERTI%.DA AG. N IR NM NT L %1 A -reetmn rensisats~n an.-uts. depth mf sno ont the were reir-amr on t*r u-t stert haw been treated wit
PACT. VEGETATION. tround, solar raditaio and4 pant ensrietson The meit-o as a,gisr rthe amouts of *44dIc se ed. based on
Obsiesationsiserc xadeon the 19" nter mita ria. r Li-geat .sta colected durn's the rioud starltn Ott t. she drs veCN% of -Lt were J. . 1., ait, anj 0l- of
sites south o(f ashanks, to obttain hate line data formontrn l to. to %tat 3I, 1414, *etc then stisiazired. an t~cs k aui- iosul. sam a. 4 of .A,lium k Fhoi rom
terrain ad4 seetton reenter? from the is-psit of iinter results art prenente in a series of gsaps and line d"Iarais te it .it oute sreoosarram3. seserat ,mIsrezaat
trail ppraion, and lehsix AMd Itoo s titmen in t rsou The .4teor,..t.gsat g~arxrneters Ierorde as tt RFt er .o1,sus,.e .ote s he Crr. o -1ow towersiturc fespac-
terrins and negsiatson types then exintised to Arterime how "eather can constain or tnsw er dritAwA
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SPECIAL REPORTS SR

SR 78-26 SR 78-30 raid cntrification sith gItwose as a cwhe scrce. but
FIVE-TEAR PERFORMANCE OF CRREL LAND GROWTH RATES AND CHARACTERISTICS OF as th cwas highr u Was.o wais 'b. w =h
TREATMENT TEST CELLS; WATER QUALITY ICE ON THE OTTAUQUECHEE AND WINOOS- , _,,,: C. aodh TcIteased with rfoog kispeastai
PLANT YIELDS AND NUTRIENT UPTAKE. KI RIVERS OF VERMONT DURING WINTER
leafnki;s T.F.. et *I. Nov. 1978. 24p.. ADA-036 172.6 1977.711. SR 79-0
refs. Deck. D.S.. Dcc. 1978. 3

0 p.. ADA-063 874. PHYSICAL AND THERMAL DISTURBANCE
Pslazzo AJ.. Schumacher, P.W.. Keller. D.B.. Gra- 34-1107 AND PROTECTION OF PERMAFROST.
ham J.M.. Quarry. S.T. Hare. H.E.. Bayer, JJ.. Foley. RIVER ICE. ICE GROWTH. ICE COVER THICK- B-w. L.. et al. Mar- 1979. 42p.. ADA-069 405. Nu-
E.S. NESS. FRAZIL ICE. mefcoas refs.
34-3449 Ice thickness. grawnd rames and charactcristics of river ire Grave. %.A.
LAND RECLAMATION. WASTE TREATMENT. are tabssated for use with a planned physical hydraulic moodel 33-3130
WATER TREATMENT. WASTE DISPOSAL f( th Ozaw~c Rier to Qusechee. Vermont. wing real PERMAFROST PRESERVATION. THERMAL
The performace oftbesi land ttealintcells is summarized 'cc STRESSES. HUMAN FACTORS. PERMAFROST
overa &five-ya period fromr Jawe 1937 through; May 1975. SR 79-01 DISTRIBUION. DAMAGE
The dat prcw&ate ndlud qo@liy and %okome of wasteater INFRARED THERMOGRAPHY OF DUKWIN*GS Tbis recs.-t a basd ios a review paper resentd at the
offlid -id percolate mduu fro- applietsoe Of primarY -A BIBLIOGRAPHY WITH ABSTRACTS. Third Interraiosal Confercncer on Per afrar held in Muy

aod day rypeyrrgtwL M sading Marasall. Si.. Feb. 1979. 67p.. ADA-065 682. I978 a: Edr:mnonads. It rethe teraaecoet.
ad remas awe pr=ne as well as crop production and ing 197d.297* in.cfr ~~e elate to an"ua Bad

*wtriest upmake. Nurentblancer sheets are sisown hich 33-3429 Isoma inducentdatZ=aee toscrdroin by prmafraot.
desonar te prege~ of "woom nd -~pAlo t~ BIBLIOGRAPHIES. INFRARED RADIATION. sol~ct-soaunatr %"~ts xir-qM C w is
is awueued to crop uptake mod leackalr omet this periodl. BUILDINGS. HEAT LOSS. MOISTURE. &a aid gas wa=lies torram nuappsq. ncthad. foe c.156ans

Th1as report coctr=n anotated abstracts of mver 100 repors terr-is sensitiviy. inetisds of rulectsq Terraia. and the
SK 78-27 (66 mote than the 1977 editioni) on the new. bet rapidly thermsal efforts o( adf rood transpetatin. cli spits. fire.

CONSTRUCTIONd-vi ANsEFOMNEuFobject of infrared tirnmopaplty of buildings. recmal of the sorfacc %*a l yers. tao conditins. eiioCONTRCTONAN PRFRMNC O Tc ereces cover remote sensing &arboen sumTies of andf other consuaciin practecs. %ethwb of pevrowtn"
PLATINUM PROBES FOR MEASUREMENT OF large numbersof bsodasp.closeupoamd sorvys if adrndw mad resi*Sq rmnafrost a the tSSK are prescated asa~
REDOX POTENTIAL al budils, and qs:antnre (spcV.Stive) and f~ttls .m An agipndra sorsauzs resuts -f.1 monn aid
Stake. Il.et al, Nov. 1978. Sp.. ADA-062 426.2 refs. f(Voumdirt~h) field sunep., The rctn presens example srdutcasssto.an h nrinn i rpm

Bracett &E Isandr, .K.o"%tenographic, energy audits, roof moaslt soneys. bidongi w I'lbos. Iamid-blood. nd a3lsre permafr11t
33-1596 E. skndr IK rctroft sureys. sotar panel analysms windw nbwssmnis.

SOI WAER PRBE. MASRIN ISTRU. ar ote at~~ pplications by govrmernst apaisadSR 79-"
SOILWATR. ROBS. MASUING1. prvate sctor srqc teams. It lists research 3ad dcelp. SPRAY APPLICATION OF WASTEWATER EF-

MENTS. ractt effects to proside fundamenctal in ersaiu to itapriver FLUENT INC WEST DO VER VEMfON.T: AN I,.%-
A smpk merthod 3% deoened for cuistruct and terting quasit~katzonsurmcy. etahat eeqwpc and tesel9ir ' - TIAL ASSESSMEN.
of platsum .aatonreductaois probes in the laborsaoy preuroion standards. along with exampies (f dwty m opea CclLen E.A..et a!. Apr. 1979.311p- ADA.068l 534.26
The proe "blacked- with platonic chloride to increase contractspecstnea:is. pubic aoweness program. 30d product
their l"Ftme - ethodls of standardiratio and problem res.ng

Okinteft W 5CWC SR 942McaIs. O.W.. Bonsun. i.E.

SR 7$-n ~~~~LANDSAT DATA COLLECTION PLATFORM AT WSEDSOA.WTRTET E-.SI
SR 78-28DEVIL CANYON SITE. UPPRt SVSIINA 3A- WASITE Y. DSOALT ER TRY.MFr SI

WASTEWATER STABILIZATION POND LIN- SIN. ALASKA-PERFORMANCE AND ANAL-, IE~TY eTRCEITY
INGS. YSIS OF DATA. &ww hoesxe din %s test Dover Virroae.L- awmoo

Milloeiroo" EJet a&L Nov- 197S. 116p.. ADA-062 Hacgcn.R.K_ ct al. Feb. 1979.1 Irefs.. ADA-065 50-. 'ta xv-ee per-d41 IIII-y-Ilk A.Wm 2977) folk
903. Refa. p.63-6. 7 rs. .qoauy a=d q.aldy of apied rWosat wA t I~ -ai
Perma. C.D.. Dunn. IS. Tinniza R.L. Stau4htcr. C.W. were =.*::CAe On-site gVnmterA and MVw S46:r
33-2524 33-3649 sz-ris. w=r ape for wnrcir qonty. Dranage dlws
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SR SPECIAL REPORTS

This report present, criteria, engineering information and Vermont. The wastewater was applied using the spray SR 79-16
ealsmation procedures for the disposal of waste heat associated irrigation method at ambient temperatures as low as ROOF MOISTURE SURVEY-U.S. MILITARY
with the generation of power required to supply the needs During the firat winter, freezing was a major problem. Modi-
of hardened defense underground installations. The major fled spray nozzles that were less susceptible to freezing ACADEMY.
emphasis is placed on the temporary disposal of waste heat were installed at both the low points and high roints of Korhonen, C., ct al, May 1979, 8 refs.
below grouno while the Installation is under attack and the aboveground spray lat-rala. During the second and Tobiasson, W.
cannot relyupon aboveground disposal. A series of sample third winters, ice buildup along the spray laterals, particularly 33-4229
problems i included to illustrate the use of the estimation in the vicinity of the spray nozzles, caused serious damage ROOFS, WALLS, LEAKAGE, INSULATION,
procedures presented in the report. All of the nmple to the pipes. Muty man-hours were required to cut the MOS
problems are based on the sizing of a beat sink system ice repeatedly from the laterals. As an xneeriment to STURE, INFRARED EQUIPMENT, MEA-
for an underground nuclear power plant. Under the design alleviate the problem, several 30 to 36-in risera were installed SURING INSTRUMENTS.
criteria which were assumed for the sample problemS, it at an angle of approximately 30 degrees from the vertical The - 'd upper story walls of buildings 745E, 752,
is shown that thj combination ice/water type heat sink on two of the spray laterals during the winter of 1977- and the U.S Military Academy, West Point, New
concepta provide the most cost effective solutions. 78. They functioned well enough to warrant future installa- York, surveyed with a hand-held infrared camera to
SR 79-09 tion on the entire system of spray laterals, locates. es of reported wall leaks. An electrical resistanceprobe was used to determine the relative level of moisture
ESTIMATED SNOW, ICE, AND RAIN LOAD in wall components. Several 3-in.-diam core samples of
PRIOR TO THE COLLAPSE OF THE HART- each roof were obtained to verify suspected moisture conditions
FORD CIVIC CENTER ARENA ROOF. SR 79-13 and to examine the roof membrane in cross section. Wet
Redfield, R., eta&I, Apr. 1979, 321., ADA-069 323, 19 PHOTOELASTIC INSTRUMENTATION- areas on each roof were outlined with white spray paint.
refs. PRINCIPLES AND TECHNIQUES. Wall leaks are believed to becaused by wind-driven rain
Tobiasson, W., Colbeck, S.C. Roberts, A., et al, May 1979, 153p., ADA-072 011, 83 entering the parapet walls in locations where the decorative

glaze-cot has spliled off Recommendations for mainte-33-4673 refs nance of these buildings are based on information derived
ROOFS, LOADS (FORCES), SNOW LOADS, ICE Hawkes, I. from the infrared survey, electric resistance readings, core
LOADS, RAIN. 33-4424 samples and visual examinations.
The roof of the Hartford, Connecticut, Civic Center Arena MEASURING INSTRUMENTS, OPTICAL PROP- SR 79-17
collapsed under an unknown load of snow, ice and rain ERTIES, STRESSES, ELASTIC PROPERTIES, IN- SMALL-SCALE TESTING OF SOILS FORearly in the morning on Jan. 18, 1978. Based on available DICATING INSTRUMENTS, PHOTOELASTICI- FROST ACTION AND WATER MIGRATION.
meteorological and snow load measurements, estimates for TY. S AM., A 1979, MIp, A TIO8 2
the amount of load present at the time of failure are made This report contains a detailed review of the theory and Sayward, J.M., May 1979, 17 p., ADA-071 989, 25
using a number of techniques. In addition, previous max. design of photoelastic transducers for measuring loads, strains, refs.
imum loads due to snow, ice or rain since the building stresses and pressures. The measurement of engineering 33-4435
was constructed are also estimated, parameters under the adverse conditions normally encountered SOIL TESTS, FROST ACTION, SOIL WA ER MI-
SR 79-10 in the mining and civil engineering industries presents great GRATION, FROST HEAVE, ICE NEEDLES.
RAPID DETECTION OF A'IATER SOURCES IN problems, particularly where such measurements are to be A method is described by which frost action (soil heaving
COLD REGIONS-A SELECTED BIBLIOGRA. made over long periods of time Photoelastic transducers and and needle ice) and the use of soil additives for itshave distinct advantages over competing equipment in this control can be studied The apparatus and procedurePHY OF POTENTIAL TECHNIQUES. respect in that the parameters to be measured are revealed are simple and convenient, requinng no extensive spaceSmith, D.W., comp, May 1979, 75p., ADA-070 030. as light interference fringes, and the measuring gage itself or services and using only small quantities of materials
Smith, G.A., comp, Brown, J.M., comp, Schraeder, often need consist of nothin," -ore than simple steel and The procedure could be useful in developing a standard
R.L., comp, Kosikowski, L., comp. glass components Examples of such gages are given in test for such purposes where small "calc and convenience
33-4425 the report. The majority of the work reported here was are requisite. Also described are two simple. small-scale
BIBLIOGRAPHIES, GROUND WATER, W carried out by the staff and students of the Postgraduate accessory tests that likewise relate to permeability of soilsSUPPLY, DETECTION, ELECTRICAL RESIS- inng Sheffield University. These evaporation and wetting tests might also have similar
TIVITY. use, particularly in the study of water migration-inhibitingTIVII~Y.additives
A review of current literature on existing techniques that
could be utilized in the rapid location of water sources SR 79-14 SR 79-18
for field camp use in permafrost regions resulted in the ELECTROMAGNETIC GEOPHYSICAL SURVEY EVALUATION OF NITRIFICATION INHIBI-selection of three non-ground contact methods of electrical AT AN INTERIOR ALASKA PERMAFROST EX- TORS IN COLD REGIONS LAND TREATMENTresistivity and two radar methods as being the most effective POSURE. OF WASTEWATER: PART 1. NITRAPYRIN.techniques. The search included thousands of references, Sellmann, P.V., et al, May 1979, 7p., ADA-071 065, Elgawhary, S.M., et al, May 1979, 25p., ADA-071
77 of these were chosen to be included in the annotated ~rv 7,2 es
bibliography. The interest level or pertinence of each 5 refs. 077, 21 refs.
entry to the study is indicated, and keywords arc provided. Delaney, A.l, Arcone, S.A. Iskandar, I.K., Blake, B.J.The keyword index contains all keywords for all entries 33-4227 33-4230
listed in alphabetical order. PERMAFROST PHYSICS, PERMAFROST WASTE TREATMENT, WATER TREATMENT,
SR 79-11 STRUCTURE, GROUND ICE, ICE WEDGES, SOIL MICROBIOLOGY, LAND RECLAMA-
SEEKING LOW ICE ADHESION. SOIL STRENGTH, ELECTROMAGNETIC PROS- TION, ARCTIC REGIONS.
Sayward, 3M., Apr. 1979, 83p., ADA-071 040, 54 PECTING, GEOPHYSICAL SURVEYS, SEASON- A series of laboratoty and field tests was conducted to
refs. AL FREEZE THAW. investigate the possibility that nitrapyr could be useful
33-4226 Road construction activity near Fairbanks, Alaska. in the as a nitrification inhibitor in land treatment of wastewater.
ICE ADHESION, ADHESIVE STRENGTH, ICE late fall of 1977, revealed a large exposure of Fairbanks Laboratory tests ir.cluded soil incubation and soil column
PREVENTION, ICE SOLID INTERFACE, WET- silt containing numerous massive ice features. These expo- studies Variables weic soil type, temperature, nitrapynnPREVTI N, C ESI , PO ERS , W sures are typcal of those found in this region. Thaw, concentration and method of application to the soil. Expen-
TABILITY, COHESION, POLYMERS, ICE RE- durng the summer of 1978, caused the upper ice-rich sections mental designs mciuded two soils, three temperatures (0,
MOVAL, SURFACE PROPERTIES, SURFACE to retreat several meters. Geophysical techniques were 10 and 20C) and three levels of inhibitors in a complete
ENERGY. utilized over these exposures to determine if resistive anomalies factorial Forage grasses were present in ali treatments,
Icing impairs operation of helicopters and other aircraft, of ice wedge dimension could be detected. Magnetic and wastewater containing NH4+ was utilized. Weekly
antennae, power and communication lines, shipping and super. inductin measurements at three intercoil spacings and low- application of wastewater was 5 cm Soil solution at
structures, canal locks, etc Prevention or easier removal frequency surface impedance measurements were made about depth and leachate at 160 cm were collected and analyzed
of icing requires reduction of its adhl 'n strength Litera- 6 m from the edge of each exposure in April 1978 before weekly for NH4N and NO3N That data indicate that
ture study shows that adhesion results from secondary (van thaw commenced. The results agree well with observations nitrapyrn was not effective in inhibiting nitrification when
der Waals) forces yet exceeds normal cohesive strengths of the layering, but most individual anomalies are difficult applied to the soil surface in soil columns simulating land
It depends on free surface energy, low contact angle, good to interpret because the lateral extent of the ice is unknown treatment slow infiltration The ineffectiveness of the com-contact and wetting, cleanlines, and texture. Modes of pound under a mode of application where it is mixed andadhesion testing are briefly discussed. Poor adhesion o f~ors sprayed with wastewater is thought to be due to its volatility,sorption by organic matter, low water solubility and itswith low energy surfaces or contaminants, e g. hydrocarbons. SR 79-15 immobility in soils Other chemicals such as carbon disulfide
fluorocarbons, waxes, oils. etc., particularly when textuied
or porous. The resulting low contact angle, poor wetting IMPROVED DRAINAGE AND FROST ACTION and thiocarbonates, which have different characteristics than
and occlusion of air at the interface weaken the bond or CRITERIA FOR NEW JERSEY PAVEMENT DE- the nitrapyrix, showed promising results Research is under
provide stress loci which can initiate cracks and failure. SIGN. PHASE 2 (DATA ANALYSIS). way to obtain conclusive data
Coefficient of expansion differences may help in release Berg, R.L., May 1979, 51p., ADA-071 041, 7 refs. SR 79-19
of ice. Further ideas appear among the 100 abstracts 33-4228 DRAINAGE NETWORK ANALYSIS OF A SU-presented. A survey of over 300 manufacturers produced FROST PENETRATION, SUBSURFACE DRAIN- BARCTIC WATERSHED: CARIBOU-POKER
over 100 replies Half of them offered some 100 products
deemed worth testinj. These are listed with addresses AGE, MOISTURE, FREEZING INDEXES, PAVE- CREEKS RESEARCH WATERSHED, INTERIOR
and contacts. Besides simple resins and other release MENTS. ALASKA.agents, they include composites which combine low surface Before constructing actual highway pavements with open- Bredthaucr, S.R., ct al, Junc 1979, 9p, ADA-073 595,energy and stronger materials as micro-mixture, interpenetrat- graded drainage layers, frost penetraticn depths and moisture 14 refs.
ing-netwofk, "plastic-alloy," or filler-matrix systems. About content profiles were measured beneath several pavements Hoch, D.
15 to 20 products appear of special interest. Samples in New Jersey. Air and surface freezing indexes were 34-137
of liquid costing or supplier-prepared panels of many are measured at three locations during the 1975-1976 and 1976 -
available Ior the testing phase to follow. 1977 winters. Allfreezingindexeswereconsiderablygreater WATERSHEDS, DRAINAGE, SLOPE PRO-
SR 79-12 during the 1976-1977 winter. The modfitd Berggren equa. CESSES, PERMAFROST.tion was used to compute the maximum frost depth at A Strahlcr stream order analysis and an exterior link lengthFREEZING PROBLEMS ASSOCIATED WITH 30 test sites '.easured maximum frost depths ranged distribution analysis %erc made of the Cartibou-Poker Creeks
SPRAY IRRIGATION OF WASTEWATER DUR- from 20 5 in to 52 0 in. while computed maximum values Research Watershed near Fairbanks. Alaska The drainage
ING THE WINTER. ranged from 140 in to 61 0 in The mean difference network map used for analysis was produced using a I 2250
Bouzoun, J.R., May 1979, 12p, ADA-070 031, 5 refs. between observed and computed maximum frost penetration scale serial p.otograph mosaic Low drainage densities
34-136 depths was 3.8 in. Maxrmum frost penetration depths charscter -. the basins Bifurcation ratios indicate :hst
WASTE TREATMENT, WATER TREATMENT, were computed for hypothetical pavements with open-graded the overall drainage network is not dominated by strong
WASTE DISPOSAL, IRRIGATION, ICE PREVEN- drainsc at four of the test sites It was concluded that ;eologtc controls Statistical analysis indicates that bifurcat-open-graded drainage layers would not significantly change ing source links and tributary source links do not belongTION. the frost penetration beneath highway pavements in New to the same length population, a characteristic shared by
During the winters of 1975-76, 1976-77 and 1977-78. biologi- Jersey It was recommended that test pavements be installed watershedsin other climatic regionsofihe world Additional
cally treated wastewater was applied to land in West Dover. to %cerify the computations analysis indicates that exterir link% originating on permafrost
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slopes tend to be shorter than those originating on non- gen and nitrogen were separated on a S-A molecular sieve mulch or peat moss), and 4) tacking agent (Terra Tack
permafrost, well-drained slopes, column at ambient temperature and detected with a hot Ill or Curasol) The plots were seeded in either the
SR 79.20 wire detector, using atmospheric air for calibration. Advan- spring or fall with a constant seed mixture. The effectivenessrages if this method over previously reported methods are of the treatments was determined through vegetation yieldsINFRARED THERMOGRAPHY OF BUILD* 1) oxygen and nitrogen are determined in a single analysis, and soil loss measurements
INGS: 1977 COAST GUARD SURVEY. 2) no specifically fabricated stripping apparatus is needed,
Marshall, S.J., June 1979, 40p., ADA-073 596, 9 refs. and 3) analysis can be done in the field with completely SR 79.29
34-138 portable, battery-operated equipment. The method appears MASS WATER BALANCE DURING SPRAY IR-
BUILDINGS, HEAT LOSS, INFRARED PHO- to be accurate and reproducible, several lake 02 and N2 RIGATION WITH WASTEWATER AT DEER
TOGRAPHY, WINDOWS. profiles were obtained using this technique. CREEK LAKE LAND TREATMENT SITE.
An IRTB (infrared thermotraphy of buildings) field survey, SR 79-25 Abele, G., et al, Aug. 1979, 43p., ADA-080 649, 3 refs.
producing 631 thermograms. 127 photographs, and weather BULLET PENETRATION IN SNOW. McKim, H.L., Brockett, B.E.
data, was conducted during a 14-day study of 10 Coast Cole, D.M., ct al, July 1979, 23p., ADA-074 412, 14 34-2284
Guard stations in Maine, New Hampshire and Massachusetts. refs. WATER TREATMENT, WASTE TREATMENT,
This report discusses how the survey was initiated and per- FareII DR. WATER BALANCE, SEWAGE TREATMENT, IR-
formed with emphasis on details for the benefit of the reader RATIB N C
wishing to plan a survey. One hundred twenty selected 34-626 RIGATION.
thermograms and photographs in this report illustrate many SNOW (CONSTRUCTION MATERIAL), PRO- The water budget for a 3 6-ha test area was calculated
types of heat loss and compare thermally ineffective doors JECTILE PENETRATION, PENETRATION during and two days after a 2 7-cm (equivalent to 991,000
and windows with units designated as standards for thermal TESTS. r) application of Wastewater. By computing the water
effectiveness Radiator heat leakage through walls, mottled Three types of ammunition, the M193, M80, and M43, remaining in the soil from soil sample water content data,
moisture patterns on brick walls, infiltration patterns on were tested, Rounds were filed into snow targets of various calculating the amount lost to evapotranspiration and meaeur-glas, and poorly cosered openings are illustrated Thermo- thicknesses up to that thickness required to fully stop the nthe underedrain lowi ra fte taile tmon capluae

projcties le axium eneratins or he hre rondsthewater budget to within 95% of the actual amiount applied
and glass wall panels are also included. sod several solutions tested were 0.70 o, I 26 m and I 06 m, respectivly Veloci- Inthscase, an 1covartinorri the volwae ontumetncitca
for individual heat loss problems, such as fiberglass garage ty loss as a function of target thickness was determined water content is equivalent to nearly one third of the total
doors and porcelain insulated panels, are suggested. Unan- by measuring projectile velocity before and after impact water applied.
ticipated survey problems, such as difficulties in obtaining of the projectile with the target The velocity loss vs
photographs to compare with thermographically discovered thickness data showed a sigmoid shape common to the SR 79-30
artifacts and adjustments to survey techniques for inclement three types of rounds The impact and roil yaw angles TUNDRA LAKES AS A SOURCE OF FRESH WA-
weather, are also discussed. of the M193 rounds were estimated. Scatter in the test TER: KIPNUK, ALASKA.
SR 79-21 data was attributed, in part, to random variations in the
ICEBERGS: AN OVERVIEW. impact yaw angle. The penetration required for a 90 Bredthauer, S.R., et al, Sep. 1979, 16p., ADA-075 475,
Kovacs, A., July 1979, 7p., ADA-078 692, 9 refs, deg yaw was determined by the exit yaw measurements. 12 refs.
34-1597 This was shown to correspond to the inflection point on Doerflinger, D.F.

the velocity loss vs penetration curve. This point is poten- 34-740ICEBERGS, CLASSIFICATIONS. tinily significant in the design of composite fortifications LAKE WATER, TUNDRA, SNOWMELT, WATERIcebrs are discussed and categoo accerding to their Discussions deal with basic concepts and definitions, the
size, Shape, composition and color A general overview occurrence and significance of projectile tumbling and the SUPPLY, ARCTIC REGIONS.
of iceberg-producing areas in the Arctic and Antarctic is use of laboratory tests for small arms evaluation is snow A study of water quality in several small tundra lakes neargiven. and their drift and deterioration are discussed (Auth) targets The validity of the methodology used was estab- Kipnouk. Alaska, was conducted to determine if the lakes
SR 79-22 lished by testing M193 rounds in gelatin targets These were of sufficiently high quality during the snowmelt season
DETERMINATION OF FROST PENETRATION results compared favorably with similar test results in literature to provide the village with enough water for a year-round

supply Since the village is located just 4 miles inland
BY SOIL RESISTIVITY MEASUREMENTS. SR 79-26 from the Bering Sea, primary emphasis was placed on locating
Atkins, R.T., July 1979, 24p., ADA-071 990. APPLICATION OF HEAT PIPES ON THE water sources with low chloride concentrations The tundra
33-4436 TRANS-ALASKA PIPELINE. lakes were of sufficiently high quality to be pumped into
MEASURING INSTRUMENTS, FROST PENE- Heuer, C.E., July 1979, 27p., ADA-073 597, 26 refs a storage area during early summer to be used as a year-
TRATION, ELECTRICAL RESISTIVITY, FROZ- 34-139 round supply.
EN GROUND PHYSICS. PIPELINES, HEAT PIPES, HEAT TRANSFER. SR 79-31
Two sensors that depend on changes in soil resistivity were The application of heat pipes on the Trans-Alaska Piplhne USE OF 15N TO STUDY NITROGEN TRANS-
tested. Tests were conducted under a parking area with is reviewed, The subjects addressed include the general FORMATIONS IN LAND TREATMENT.
an asphalt-concrete s,.see where salt was periodically applied functioning of a heat pipe, the specific heat pipe design
as part of snow removal operations For comparison, used, the different situations where heat pipes were employed, enkins, T.F, Ct al, Sep. 1979, 32p., ADA-077 583.
data were obtained from a resistivity probe, a thermocouple the methods used to develop the heat pipe design, the Quarry, S.T., Iskandar, I.K., Edwards, A.P., Hare,
probe anda thermistor probe Results indicated that measur. methods used to monitor the operating heat pipes, and the H.E
ing temperature to determine frost penetration can lead to performance of the heat pipes The discussion is qualitative 34-2364
large errors under some conditions, for instance when salt in nature Quantitative information is largely omitted to WASTE DISPOSAL, WATER TREATMENT, IR-
has been applied or when frost is coming out of the ground allow coverage of a broad area and because it may be RIGATION, SOIL CHEMISTRY.
in spring The resistivity probe performed reliably during considered proprietary Nevertheless, the information pre-
the entire measurement program It was concluded that sested here should give a good appreciation of the quality The objective of this study was to compare different strategies
resistivity probes have definite advantages which should be and complexity of the heat pipe design The information of using 15N as a tracer to describe the fate of wastewater
considered when future frost penetration measurement pro- should also be useful in developing heat pipes for use i N in land application of wastewater. Four soil columnsgrams are designed other cold regions applications were packed with Windsor sandy loam soil and coveredwith forage grass The columns were treated with 7 5

SR 79-23 SR 79-27 cm of either tapwatcr or wastewater according to four expert-
DOCUMENTATION OF SOIL CHARACTERIS- EXTENDING THE USEFUL LIFE OF DYE.2 TO mental strategies The strategies varied the treatment given
TICS AND CLIMATOLOGY DURING FIVE 1986, PART 1: PRELIMINARY FINDINGS AND the soil prior to application of the 15N label, the schedule
YEARS OF WASTEWATER APPLICATION TO RECOMMENDATIONS. and amounts of the applied I SN label, and the type of
CRREL TEST CELLS. Tobiassori, W., et al, July 1979, I5p., ADA074 7 , water used for subsequent column leaching Soil solution

at depth and leachate were analyzed weekly for concentration
Iskandar, I.K.,et al, July 1979, 82p., ADA-074 712, 14 3 refs. and 15N content of nitrate and ammonium. Plant samples
refs. Korhonen, C, Redfield, R. were obtained periodically throughout the experiment and.
Quarry, S.T., Bates, R E, Ingersoll, J 34-745 together with soil samples collected at the end of the experti-
34-743 COLD WEATHER CONSTRUCTION, ICE meat. analyzed for total nitrogen content and ISN/14N
WASTE DISPOSAL, WATERTREATMENT, SOIL SHEETS, STEEL STRUCTURES, STRESSES. ratios
CHEMISTRY, CLIMATOLOGY. METEORO. DEW Line Ice Cap StAtion DYE.2 appears to need najor SR 79.32
LOGICAL DATA. work within the next few years to extend its useful life BACTERIAL AEROSOLS FROM A FIELD
Section I deals with physical properties of the two Soils to 1986 The structural steel frame is overstressed in
osed and the changes in soil chemical characteristics The a few areas, and the lower portion of the subsurface timber SOURCE DURINGMULTIPLE-SPRINKLER IR-
usdcand pheophrnes o theial aractseos i rtat truss enclosure is in bad condition Additional performance RIGATION: DEER CREEK LAKE STATE PARK,physical properties of the soi are those most important measurements are needed during 1979 to determine the OHIO.
in controlling the rate of water movement in soils, such rate of secondary stress is the structural steel frame and Bausum, H T.etal.Sep 1979.64p., ADA-077 632,18as saturated and unsaturated soil hydraulic conductivity. pat. the rate of deterioration of the truss enclosure itlh rcfs,
cle size distribution, bulk density, void ratio, available water rato deeraon of (e trde ethe t h efs
and specific gravity The chemical characteristics of the this isformaion, a decision can be made whether to move Baits. RE., MKim, H L., Sehumcchcr P W., Brock.
soil that are of potential importance is assessing the short the builditg sideways onto a new undistorted foundation ell B E, Schaub, S.A.
and long-term effects ofwastcwatcr application on land include or to stabilize it in-place by encapsulating the lower 52 e4B1h8Afree iron oxides, organic carbon, organic nitrogen, pH, conduc. ft of the substructure in ice 34-!381
tivilty, cation exchange capacity, exchangeable cations, total SR 79-28 WATER TREATMENT, WASTE DISPOSAL, IR-
and extractable phosphorus, and total and extractable heavy UTII.IZATIONOFSEWAGESLUDGEFORTER- RIGATION, AEROSOLS, MICROBIOLOGYUTILZATIN OFSEW GE SUDGEFOR ER-An c~aluation of microbiological aerosols resulting from the
metals Section 2 summarizes climatic conditions at the RAIN STABILIZATION IN COLD REGIONS, pray gaution of rwastewatr under knownamosphescustibgm t
CRREL site is Hanover. New ilampshire. and the changes PART 2 ty conditiono was performed durng July and August 1978
that occurred during the period 1974 to 1978 Climatic
parameters include temperature, precipitation, wind speed. Gaskin, D.A., et al, Aug. 1979. 36p, ADA-074 725. at the Decr Creek Lake land treatment system is Ohio
and soil temperature at depth 10 refs For Part I see 32-1368 In the esperiment, pondcd chlorinated wastewater was sprayed
SR 79-24 Palazzo. A.J.. Rtndgc, S.D., Bates. R.E.. Stanley. L E onto a 6-acre test area with 96 impact sprinklers reprentiag
DETERMINATION OF DISSOLVED NITRO- 34-746 a multi-source field aerosol distrbution systcm Approxi.

mately 99 9" of the wastcwater applied tos the 23-hectare
GEN AND OXYGEN IN WATER BY HEADS- SLUDGES. SEWAGE DISPOSAL, SOIL STABILI- test area fell within the area of influence of the sprinkler
PACE GAS CHROMATOGRAPHY. ZATION, VEGETATION (about a 20-m diam circle around the sprinkler riser) with
Leggett, D C, July 1979, Sp , ADA-074 411, 25 refs Fruim June 1975 to Sep 1976. a research/dcmnonstration only 0 10% of the applied wastcwater aeroolcd Indige.34744 study was cosducted at CRRLL in Iianoscr. New llanphirc. nous total acrobt, bateria in the wastcwater and resultant

.7o investigate the use of sewage sludge. commercial fcrtilier aerosols were samipledi and analyzed Fluorescent dleLAKE WATER, WATER CHEMISTRY and ult vation tcchniques for terrain stabilirai on in .ol
d  

studics were also performed to characterirc the aerosol iloud
In this study dissolvcd oxgen and nitrogen were determined regions Twcnt,-scven test plots (n a 16-deg west-faing ithout the effets of biologcal decay During all of
by shaking 20 it) 25 ml of waicr with an equal amount slope rccccd various ciimbsations of i) surfa c prcparation ihe .icrosl tests comstui.s on-sitc mclcorological mcasure-
of helium in a 50-mi gas-tight s ringe dnd injecting 2 ml '"lling, bulldorer traking, or iompaciing). 2 nutrient %our.c meols %cre made and wastcatcr .hcmi.al parameters mon
of the equilibrated hcadgas nto a gas chromatograph Oxy. (sewage sludge or fertilizer). 3) mulching agent (woud fiber toed
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SR SPECIAL REPORTS

SR 79.33 bacteria and a cell-suspension of of E Col B was logarithmic The central focal point of the town, a large dome, was
TEST OF SNOW FORTIFICATIONS. after an initial lag phase, which was dependent upon the diluted by later construction of buildings housing separate

volume used Thermophilic B stearothermophilus cells recreational and soctal facilities. Since the buildings areFarrell, D.R., Oct. 1979, 15p., ADA-078 742, 16 es. were used to try to determine if the mechanism of destruction too costly to remove, the only method of restoring the34-1598 was thermal focal point is to build connecting links at upper levels of
PENETRATION TESTS, MILITARY ENGINEER- SR 80-02 the recreational buildings.
ING, SNOW (CONSTRUCTION MATERIAL), ICEBREAKING CONCEPTS.
FORTIFICATIONS, SMALL ARMS AMMUNI- Mellor, M., Jan. 1980, 18p., ADA-082 175, 4 refs.
TION. SR 80-07
A field study was conducted to 1) more accurately define 35-2593 SOME ASPECTS OF SOVIET TRENCHING MA-
the degree of protection offered by simpz snow fortification ICE BREAKING, ICEBREAKERS, ICE COVER CHINES.
and 2) evaluate the effort required by infantry troops to THICKNESS, PENETRATION, ICE CUTTING, Mellor, M., Feb. 1980, 13p., ADA-082 176, 1 ref.
build such fortifications when only basic tools are available. ICE BLASTING. MARINE TRANSPORTATION, 35-2597
A seven-man infantry squad, equipped with standard issue OFFSHORE STRUCTURES. TRENCHING, FROZEN GROUND, EARTH-
snow shovels and an arctic sled (Akhio). constructed several Icebreaking concepts that have potential application in the WORK, EQUIPMENT, DESIGN.
simple snow structures Construction was made more dif- protection of offshore stuctures and drlships are reviewed WechS
ficult by the imposition of a camouflage discipline requirement The concepts dealt with include consentional icebreaking Techncal characteristics of Soviet trenching machines are
When completed, three positions were subjected to MI6AI by ships, icebreaking by air cushion vehicles, breaking against assessed and compared with those of similar machines built
rifle fire while the infantry squad executed a simulated tactical fixed structures, mechanical cutting with drag bit tools, blasting in the United States and Europe. The report deals with
assault A fourth and much larger position was tested by high explosives, blasting with compressed gases or propel- transverse rotation machines and belt machines. considering
with simulated covering fire from a M2HB 50-caliber machine lants, ice melting, thermal cutting, cutting with lasers, cutting rotor speeds and belt speeds, tool speeds, power/weight ratios,
gun None of the 5 56-mm bullets fired by the squad with high pressure water jets. and unproven novel concepts power density. traverse speeds, and effective mean cuttingfrom ranges of 200 m to as close as 10 m managed to Special emphasis is given to the specific energy requirements pressures The probable capabilities of Soviet machines
penetrate the 1.8-m-thick snow embankments. The 127- for the various methods. for ctting frozen ground are assessed. It is concluded
mm-diameter bullets fired from the M2HB at a range of that. while general design characteristics are satisfactory,
250 m were all stopped by 3.0 m of packed snow The SR 80.03 construction and product development are weak, and perform-
camouflage considerations and the shallow snow conditions DANISH DEEP DRILL; PROGRESS REPORT: ance in frozen ground is not expected to be impressive
increased the construction time for the three small emplace- FEBRUARY-MARCH 1979.
•nentsbyalmostafactoroffour, andforthelargeremplacement Rand, J.H., Jan. 1980, 37p., ADA-082 206.
by almost a factor of three. But the squad still handled 35-2594 SR 80-08
a volume of packed snow that was equal to 3 7 times the
volume of unfrozen soil that could be handled with the DRILLING, ICE CORING DRILLS, ICE CORES, DOCUMENTATION FOR A TWO-LEVEL DY-
same amount of effort, according to field manual estimates GLACIOLOGY, DESIGN, PERFORMANCE, NAMIC THERMODYNAMIC SEA ICE MODEL.
Under frozen soil conditions the advantages of using snow MAINTENANCE. Htbler, W.D., fi1, Feb. 1980, 35p., ADA-084 273, 9
would be significantly greater. The "Danish Deep Drill" was developed at the Univeisity refs.
SR 7934 of Copenhagen The drill, which will be used to obtain 34-3329
UTILIZATION OF SEWAGE SLUDGE FOR TER icc cores from the Greenland Ice Sheet, was tested at the SEA ICE, ICE THERMAL PROPERTIES, THER-
RAINU TBILIZATIONU S Army Cold ReGSons Research and Engineering Laborato- MODYNAMIC PROPERTIES, HEAT TRANS-RAIN STABILIZATION IN COLD REGIONS. ry. The dll is battery-operated and has a down-hole FER, ICE MECHANICS, ICE COVER THICK-
Fr. 3. microprocessor-based control section and a delicately balanced
Rindge, S.D., et al, Oct 1979, 33p, ADA-077 585. chip removal system It is a lightweight. elcctro-mechanical NESS, MATHEMATICAL MODELS, COMPUTER
Gaskin, D.A., Palazzo, A.J. drill designed to obtain a 10.2-cm-diameter core in 2-m PROGRAMS, RHEOLOGY.
34-2365 lengths There are potential problems in chip recovery A discussion of the numerics and computer code for a
WASTE DISPOSAL. SEWAGE DISPOSAL, SOIL and storage, malfunctions of the computer or batteries, leaks two-level dynamic thermodynamic sea ice model is presented.

in the pressure chamber, spin-out or rotation of the drill, For interested users a listing of the computer code andSTABILIZATION and the very close tolerances required by the drill design results from a 21-day test run are included as appendices.
The authors have conducted a two-year revegetation study Tests are recommended that will help eliminate some of To a large degree this report is meant to serve as an extended
to assess the ability of sewage sludge applications with or these potential problems and determine the drill's overall appendix to an article by the author in the Journal of
without supplemental fertilizer to promote plant growth and strengths and weaknesses Tne drill is a very complex Physical Oceanography (see 34-741) describing his model
stabilize sloping soils The study site was a west-facing, and delicate instrument that will require constant maintenance, and a variety of simulation results. The model consists
16 deg slope at CRREL in Hanover, New Hampshire Eight modification and monitoring when in use of a two-level ice thickness distribution coupled to the ice
revegetation treatments and one control were replicated three dynamics by a plastic rheology In addition to the ice
times Treatments involved applications of dewatered. ana- SR 80-04 interaction, the momentum balance includes nonlinear wind
erobically digested sewage sludge at two rates (20 or 40 EVALUATION OF ICE DEFLECTORS ON THE and water drag terms, Coriolis force, and inertial and momen-
tons/acre) The sludge was applied alone or in combination USCG ICEBREAKER POLAR STAR. tum advection terms. The numerical scheme is formulated
with commercial fertilizers which supplied nitrogen, phos- Vance, G.P., Jan. 1980, 37p, ADA-082 205. in an energy-conscrving manner in a fixed Eulenan grid
phoris and potassium, or all three nutrients. The seed 35-2595 which allows simulation over unlimited time intervals. Themixture in the treatments contained four grasses and one ICEBREAKERS, PROPELLERS, ICE COVER momentum balance (including inertial terms) is numerically
legume. The effects of the various treatments were deter- treated in a scemi-implicit manner so that time steps of
mined through soil loss yields, visual grass ratings and plant THICKNESS, ICE NAVIGATION. up to one day in length may be used if desired. The
yields. Model tests were carried out -n the CRREL Ice Engineering boundaries, grid size and time step magnitude are easilyFacility test basin on a l-to-19 I model of the USCG Polar modified so that the model should have application to a
SR 79-35 Star (WAGB-lO) to determine the effectiveness of several variety of climate and forecasting problems
PROTOTYPE OVERLAND FLOW TEST DATA: diTfferent devices that would eliminate or mitigate the ingestion
JUNE 1977-MAY 1978. of ice into the propeller slip stream Propeller RPM records
Jenkins, T.F., et al, Nov. 1979, 91p., ADA-078 743,9 and highspeed movies were obtained for each device in SR 80-09
refs. two thicknesses of ice and at two speeds Four devices
34.1599 were evaluated large bilge keels, small bilge keels, bossing ICE THICKNESS-TENSILE STRESS RELA-

fins and propeller cages (called bird ages) The most TIONSHIP FOR LOAD-BEARING ICE.WASTE TREATMENT, WATER TREATMENT, effective concept appeared to be the bilge keels Open Johnson. P R, Feb. 1980, I1 p., ADA-084 274, 3 refs.
IRRIGATION, SOIL CHEMISTRY, ION EX- water power tests and structural analysis must now be carried 34-3330
CHANGE, METEOROLOGICAL DATA. out to determine the oerall feasibility of these concepts ICE COVER STRENGTH, ICE LOADS, ICE
A prototype overland flow land treatment system was operated SR 80-05 CROSSINGS, ICE ROADS, TENSILE PROPER-
at Hanover, New Hampshire. over a one-year cycle from COASTAL ENVIRONMENT, BATtYMETRY, TIES, STRESSES, ICE COVER THICKNESS
June 1977 to May 1978 The individual data points collected
over this period for water quantity and quality are presented AND PHYSICAL OCEANOGRAPHY ALONG The "bearing capacity" of a floating ice sheet is of considerable
as well as plant yields and nutrient uptake. The soii THE BEAUFORT, CHUKCHI AND BERING interest e pattern of ice thickness vs tensile stress
chemical and physical parameters measured are also presented SEAS. for a fixed toad and fixed ice properties was examined
along with a table ofinitialsite characteristics The meteoro- Gatto, L.W, Jan 1980, 357p, ADA-084 281,56 rcfs. and showed some constant relationships It proved possiblemeasurements obtained i support of this effort are 34-3328 to completely describe the ice thickncss-tensile stress patternloicale to comete thed inse in terms of a single number When the load was changed
included to complete the data base COASTAL TOPOGRAPHIC FEATURES. BATH- by increasing the payload but not iltering the geometry
SR 79-36 YMETRY, MARINE GEOLOGY. SIIORELINE of the load pattern, other relationships were found that
PROCEEDINGS OF A MEETING ON MODEL- MODIFICATION, OCEANOGRAPHY. ENl'vI. describedthe tensile stress in the ice sheet for any combination
ING OF SNOW COVER RUNOFF, 26-28 SEP- RONMENTS. of payload and ice thickness This provides a simple
TEMBER 1978, HANOVER, NEW HAMPSHIRE. The report compiles references, figures, and tables that are med ofh finding tensile stress in the ice that can be
Colbeck, S.C., ed, Jan 1979.432p.ADA-167 767. For concerned with the coastal environment. bath)metr). and d in th field Further studies are planned
indtvidual papers see 34-1002 through 34.1040. Nu- ph)sical oceanography along the Beaufort. Chukchi. and Bcring
merous refs. Seas The text. intentionall minimizcd, describes the salient
Ray, M, cd. points with a minimum of detail The cstcnsisc references SR 80-10

and figures gise direction to a reader seeking additional OPERATION OFTHECRREL PROTOTYPEAIR34-1001 information TRANSPORTABLE SHELTER.MEETINGS, SNOW COVER. RUNOFF, MOD- momtnTASO TBES ETRELS. SR 80-06 Flanders. S.N., Feb. 1980, 73p.. ADA-084 275.

SR 80-01 POST OCCUPANCY EVALUATION OF A 34-3331
PLANNED COMMUNITY IN ARCTIC CANADA. PORTABLE SHELTERS. COLD WEATHER PER-DISINFECTION OF WASTEWATER BY MI- Bechtel. R.B. ct al. Feb. 1980. 27p.. ADA-082 162.4 FORMANCE. TRANSPORTA I tON AIR-

CROWAVES. refs. PLANES, LOGISTICS
Iskandar, I.K., ctal, Jan 1980. ISp. ADA-082 174.36 Ledbetter, C B. This report dcscribes the operation of the CRREL prototype
refs. 35-2596 air-transportable shelter which was designed specifically for
Parker, LV., Madoc. K.. Gray, C. Kumi M. URA PSuc in cold regiors The operating instructions cover moving2URBAN PLANNING, tOUSES, SITE SURv.YS, he shelter o. ,is own wheels or skis. loading it onto a35-2592 BUILDINGS. ECOLOGY truk or mii,.,v transport atrcaaft. slinging it from a helicopterWASTE TREATMENT, WATER TREATMENT, This report describes a post-occupancy evaluation of a small or preparing it . - shipment as an ISO container The
MICROWAVES. BACTERIA mining communty in the high Arctic lrodng siperror rcptirt dctail, how to site the shelter and expand it to
Results from a laborator) stud) show that mc.ro.avc energy housing. haing i es work and integratitg singlcs. Intas abiout double its transport size The report also covers
can be used for disunfctnun of wastcater lrc time (the inlgeu.,us pcpics .ind fanlue% su-.essfiuly cslabtishlcd ofiperaton of the utilit) systcms including the on board alterna.
required for destrut.tmn of bateria b) mirwasc, %as reduced a stable c.ommunlt). I rcr proiblems wcrc cn.unsicrcd tor scl, the primary and auxlhar) heating systcm', the water
over that of conventional heating Dctrui.tion of %asewater than is usual in oiter iolated -i

t 
rcgions c ruiriir ties )stcrn anid various safety systems
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SPECIAL REPORTS SR

SR 80-11 SR 80-15 SR 80-19
SNOW FORTIFICATIONS AS PROTECTION REGIONAL DISTRIBUTION AND CHARAC- WINTER ENVIRONMENTAL DATA SURVEY
AGAINST SHAPED CHARGE ANTITANK PRO- TERISTICS OF BOTTOM SEDIMENTS IN ARC- OF THE DRAINAGE BASIN OF THE UPPER
JECTILES. TIC COASTAL WATERS OF ALASKA. SUSITNA RIVER, ALASKA.
Farrell, D.R., Mar. 1980, 19p, ADA-084 276. Sellmann, P.V., Apr. 1980, 50p., ADA-084 922, Refs. Bilello, M.A., Apr 1980, 30p, ADA-086 931, 6 refs.
34-3332 p.31-50, 34.2725
SNOW STRENGTH, FORTIFICATIONS, COLD 35-2598 CLIMATE, ICE COVER, SNOW COVER,
WEATHER CONSTRUCTION, COLD WEATHER SUBSEA PERMAFROST, PERMAFROST DISTRI- METEOROLOGICAL DATA, WINTER, UNITED
OPERATION, SNOW (CONSTRUCTION BUTION, BOTTOM SEDIMENT, MARINE STATES-ALASKA-SUSITNA RIVER.
MATERIAL), EXPLOSION EFFECTS, IMPACT GEOLOGY, SEDIMENT TRANSPORT, PERMA- Basic data on the winter climate and measurements on all
TESTS, DETONATION WAVES, EMBANK- FROST DEPTH, ICE SCORING, OFFSHORE available snow and ice cover conditions were compiled for
MENTS. STRUCTURES, ARTIFICIAL ISLANDS, CON- an area in and around the upper Susitna River basin of
This report chronicles an investigation of the effectiveness STRUCTION MATERIALS, OFFSHORE DRILL- Alaska The 10 years of tabulated data (from Sep 1964

to May 1974) for 16 locations include average monthly
of snow fortifications. The test was planned to observe ING. values of air temperature. precipitation amounts (including
and measure how packed snow absorbs the energy of high This report includes a discussion of some of the properties total snowfall) and maximum depth of snow on the ground.
explosive antitank (HEAT) ammunition In the test plan and characteristics of offshore manne sediments found in Ice thickness measurements and other related winter surface
both the possibility of non-detonation due to insufficient the U S Beaufort Sea that could influence aspects of offshore conditions on rivers in the basin are included in the report
resistance in snow and the rate of deterioration of a snow development A collection of references is also included Detailed observations on physical prop.rues of the snow
embankment with repeated impacts were considered The in an appendix Perennially and seasonally frozen sediments cover and the rate at which soil thaws in the spring are
90-mm M67 recoilless rile was used because it has a relatively are extremely common, with variable distribution and proper- also provided for selected stations near the area under study
low velccity, and its charge was more likely to not detonate ties The depth to the top of icebonded permafrost can
than that of a high velocity weapon The findings indicate be as little as 7 m below the seabed many kilometers from SR 80-20
that snow can be used to good advantage forbuildigenpedient the sea coast. The subsea permafrost can contain visible SEDIMENT DISPLACEMENT IN THE OT-
fortfications, particularly in situations where large volumes ground ice similar to that observed on land. and can be TAUQUECHEE RIVER-1975-1978.
of snow have to be cleared from roads and airfields anticipated to cause problems at least as great as those Martinson, C.R., May 1980, 14p., ADA-089 787, 3

experienced on land refs.
35-974

SR 80-16 SEDIMENT TRANSPORT, BOTTOM SEDI-

SR 80-12 NITROGEN TRANSFORMATIONS IN A SIMU- MENT, ICE SCORING. ICE EROSION, BANKS

DRILLING AND CORING OF FROZEN LATED OVERLAND FLOW WASTEWATER (WATERWAYS), RIVER ICE, HYDROLOGY.

GROUND IN NORTHERN ALASKA, SPRING TREATMENT SYSTEM. A three-year study of sediment displacement was conducted

1979. Chen, RL., et al, Apr 1980, 33p., ADA-084 280, 36 on a short section of the Ottauquechee River in Vermont
that has erosional problems caused by ice. The results

Lawson, D.E., et al, Mar. 1980, 14p., ADA-084 277. refs- of cross-sectional surveys showed large quantities of the
6 refs. Patrick, W.H, Jr. bank eroded and deposition in the bed within the study
Brockett, B.E. 34-3365 area The erosion appears to have been caused by I)
34-3333 WASTE TREATMENT, WATER TREATMENT, the ice scouring the banks and 2) ice plugging the channel

DRILLING, PERMAFROST STRUCTURE, STRA- NUTRIENT CYCLE, SOIL CHEMISTRY. and diverting the flow toward the banks.

TIGRAPHY, GROUND ICE, PERMAFROST Treating wastewater in properly designed and operated over- SR 80-21
SAMPLERS, CORE SAMPLERS, EQUIPMENT land flow systems results in significant amounts of N being CONSTRUCTION OF AN EMBANKMENT
Frozen samples of perennially froen ground were obtained removed through nitrification-denitrification reactions Ap- WITH FROZEN SOIL.Frozn Smpls o peennallfrzengrond ereobtmod phication of wasrewater containing NH4-N in a simulated
from 33 holesdnlled at six locations in the National Petroleum overland flow model led to the disppearance of ammoum Botz, J.J., et al, May 1980, 105p., ADA.086 877, 44
Reserve, Alaska, in the spring of 1979 Total depth of and the formation of nitrate in onidied surface soi The ref
drilling was 510 m (1670 ft). of which 178 m (584 ft) Nbalance imthesimulaedoverlandflowsystemwasestimted Has, W.i.
was cored, The objectives of the program were to define blnsin te led ovean o N remted H 3437

theloatin nd xtnt f egrgaed ndmasocice at by using labeled IS N. The amount of N removed in 34-3873the location and entent of segregated and masstie the system depends upon denrttification rates The results EMBANKMENTS, FROZEN GROUND
each location and to determine the origins and ages of of this study indicated that N adsorption on the soil complen STRENGTH, COLD WEATHER CONSTRUC-
the ground ice through studies of the hole stratigraphy and and uptake of appied ammonium by vegetation accounted
future laboratory analyses of core samples for the N removed in the overland flow systems The TION, SOIL COMPACTION, SETTLEMENT

adsorbed ammonium on the aerated surface soil mass was (STRUCTURAL), FROST PENETRATION,
nitrified and converted to oxidized forms of N. The EARTHWORK. ENGINEERING, EXCAVATION,
nitrate thus formed diffused downward to the reduced zone STABILITY, SOIL PHYSICS, SOIL TEMPERA-
during subsequent wastewater applications Some of this TURE, TESTS.

SR 80-13 nitrate then denitrified and converted to gaseous form of
EXTENDING THE USEFUL LIFE OF DYE-2 TO N or %as assimilated and reduced by plant life Results This paper presents the construction procedure, data and
1986. PART 2:1979 FINDINGS AND FINAL f the overland flow studies indicated that approximately h from an enperimeatal field program to determine

55-68%ofwastewater NH4-N added to the simulated overland h rippability and compaction characteristics of frozen soil
RECOMMENDATIONS. flow system was unaccounted for in controlled laboratory Also investigated was the stability upon thawing of the
Tobiasson, W, et &I, Apr. 1980, 37p., ADA-084 278, environments This NH4-N was presumably returned o frozen soil compacted in the field From the results of

8 refs. the atmosphere t the experimental program, several important conclusions con-
Tt pa cersing winter earthwork were obtained I) Ripping frozen

Titon, P. soil can be accomplished with heavy equipment which will
34-3334 SR 80-17 produce a large range of chunk sires 2) The effectiveness
RADAR, STATIONS, SNOW ACCUMULATION. INFLUENCE OF NOSE SHAPE AND L/D of field compaction of frozen material is highly dependentICEAR, FO ATION, SNOW STRENG AT LOS RIO O PR O T E S PE RATIN IN on the moisture content of the soils 3) The magnitudeICE FORMATION, W STRENGTH LOADS TILE PENETRATION IN of settlement in embankments constructed of frozen material
(FORCES), STEEL STRUCTURES, STRESSES, FROZEN SOIL. is closely related to the compacted dry density of the placed
COST ANALYSIS. Richmond. P.W., Apr 1980, 2 1p., ADA-085 398, 10 soil.
A major construction effort is needed at Dew Line Ice refs.
Cap Station DYE-2 to extend its useful life to 1986 That SR 80-22
work should be done as soon as possible because the truss 34-3450 ESTIMATING COSTS OF ICE DAMAGETO PRI-
enclosure is deteriorating rapidly Although a 210-ft side- FROZEN GROUND. PROJECTILE PENETRA- VATE SHORELINE STRUCTURES ON GREAT
ways moveas was accomplished at DYE-3 in 1977 is technical- TION. SOLUTIONS, EXPERIMENTATION LAKES CONNECTING CHANNELS.
ly feasible, the alternative of backfilling the truss cnclosure This report presents the results of a laboratory test program Carey. K L. May 1980, 33p.. ADA-089 78 1.
with ice is expected to cost about S2 7 million less Unless designed to determine the applicability Oif two analytical 35-2599
there is a strong possibility that DYE-2 %ill be needed solutions to projectile penetrations in fiozen soils The
for many years beyond 1986, the ice backfill altcrnatic test program consisted of firing small caliber cylindrical prolec- STRUCTURES, DAMAGE, ICE LOADS, IMPACT
is recommended. ides it frozen soil targets Four types of 7 9-mm-dram STRENGTH. ICE PRESSURE, ICE NAVIGA-

projectile% %ere tested two th a hemispherical nose TION. COST ANALYSIS.
the other two flat-nosed.,with both long (lenth/dtameterr. + The possible extension of the navigation season through
4) and short (LID = 2) versions (if each nose shape Pcnetta- the entire wintcr or a portion thereof has been under consider&.
lion depth vcrsus impact velocity data are presented Coin- tin for the Great Lakes and the St Lawrence Seaway

SR 80-14 parisons of the data indicate that a flat-nosed projectile for a number of )cars To balance the benefits and costs
M ITR SU EY S •is less efficient penetrator than one of equal weight ith of such an extension it is neccSar to determine the damage

CRREL ROOF MOISTURE SURVEY, PEASE a hemispherical nose A small increae in resistance tio costs to shore structures that might result from ice loosened
APB BUILDINGS 35, 63, 93, 112, 113, 120 AND penetration is observed for an incrcascd I. D ratio by %ht passage This paper is concerned with tae intercon-
220. necting channels of the L.akes where there is estimated to
Koronen, C.. c al, Mar. 1980. 31p.. ADA-084 279. S 8be $18.000.000 (1976 dollars) worth of small, private. vulnera-

3re, D.EC G ASATELLITEpAUA-0AT279 SR 80-18 hlc shore structures
Tobiasson, W. DEICING A SATELLITE COMMUNICATION SR 80-23
34-3335 ANTENNA. R 80-23
ROOFS, MOISTURE TRANSFER. D TEClTION. Ilanatolso. B. cl al. Apr 1980, 14p, ADA-085 397 RADIO-ECO SOUNDING IN THE ALLAN

Gagnn J. . Patt.B. ILLS, ANTARCTCA, IN SUPPORT OF THE
INFRARED SPECTROSCOPY. THERMAl. INSU- Gagnon. J.i .Pralt. B. METEORITE FIELD PROGRAM.
LATION, MEASURING INSTRUMENTS 34-3451
LATW ON, Murv e ASh RIG InSTUMnT ICE PREVENTION. ANTENNAS. SPACECRAFT Kovacs. A., May 1980. 9p. ADA-086 858. 3 refs
We surveyed the roofs of seven buildings at I'ease Al 1 :t437
with a hand-held infrared scanner to ietect wet in latisn PROTECTIVE COATINGS. IIEATING. TIIiR- 34.3874- RADIO ECHO SOUNDINGS. GLACIER TICK-
We used white spray paint to outhrine the ct area, and MAL EFFECTS. POLYMERS NESS. GLACIER SURVYS. ICE COVER THICK-

took core sample% of the built-up membrane anti insulatton I.c builtup on Lommonication antenna iihcs begins to causc NESS. G LIERTION . IC A ALLAN
to verify our findings Flashing defects aruni penetratins signal reception problems when the thickness esceetds 064 NESS. POLLUTION. ANTARCTICA ALLAN

and bordering walls appear [io Ie the major cause of the cii (0 25 tit) C(RRII.*,copolymer coating whtch reiduce IIILLS
wet insulation found on these rms,fs Stn,.c milt p-ohcis the adlic-€ forte between itc and the .,,atel %urfai.c. wa% Radi, ew.hi tounding mcasurcrent, made tn Russ^ Island
areas are localized. we directed .- cpar rcriootenidait,,ns itced ,n antenna dish panck it, fatcitiate i.c€ rcntal A anti t the Alian Ilils. Antarctica. indicate that radii, e.ho
toward salvaging as much of eaci rtt, i% is ctini1iiitall) -n.iihinat,,n of the ,.olymer criatung ..nd heat pi4,Cd to otndtng ma% offer the uiqu ptsohuliqt if teracmtn a
posaible. ti an effecte rethit of rcnoming ice from the panel iuted rieteOrite in glacial ice The resuslt, also revealed
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internal layenng within 'he snow on Ross Island and in SR 80-29 SR 80-33the snow filling an ice depression west of Allan Nunatak POST OCCUPANCY EVALUATION OF A NEW HAMPSHIRE FIELD STUDIES OF MEM-
Radio-echo sounding also gave the depth to bedrock near P OT AUP AN EVALU N SHA NE H APS ULATED SOI ES WITH
the west side of Allan Nunatak. The greatest ice depth AUSTRALIAN COMMUNITY: SHAY BRANE ENCAPSULATED SOIL LAYERS WITH
measured was 310 m GAP, AUSTRALIA. ADDITIVES.

Bechtel, R.B., et al, July 1980, 57p., ADA-089 675, 8 Eaton, R A., et al, Aug. 1980, 46p., 20 refs.
SR 80-24 refs. Berg, R.L
1979 GREENLAND ICE SHEET PROGRAM. Ledbetter, C.B. 35-977
PHASE 1: CASING OPERATION. 35-2600 SOIL FREEZING, FROST PENETRATION, SOIL
Rand, J.H., June 1980, 18p., ADA-089 699, 5 refs. URBAN PLANNING, HOUSES, BUILDINGS, STABILIZATION, SOILWATER, FROST RESIST-
34-3485 SITE SURVEYS, ECOLOGY. ANCE, PAVEMENTS, ADMIXTURES, LIMING,
ICE DRILLS, THERMAL DRILLS, GLACIOLO. A post occupancy evaluation (POE) was made of Shay DESIGN.
GY, LININGS, GREENLAND. Gap, an iron miningcommunity in Western Australia More This report descnbes the construction, instrumentation, and

DYE-3 i than 50 design hypotheses were tested with results favoring performance of membrane encapsulated soil layer (MESL)A nmodified CRREL thermal dill was use 2 at Dep f the onginal design Selecting a towniste surrounded by pavement test sectionsat theb S Army Cold RegionsReseachGreenland to drill a 8 75--diameter hole 251 ft deep for hills was deemed successful by residents Keeping automo- and Engineering Laboratory in Hanover, New Hampshire,the istallation of a steel casing This actvity was accom- bites out of the living areas increased the safety of children from 1973 to 1978 Membrane encapsulated soil layerplished by a drill teain from CRREL an preparation for and made residents walk and socialize more A centrally construction involves using a waterproof membrane to protectthe Danish deep drill tests Included in this report is located building housing the shopping facilities, beauty low grade soils from absorbing moisture, especially dunng
a description of both the drilling and casing operation as parlor, bank, post office. and snack bar served as the focal the freezing process Most of these lower grade soilswell as a desciption of the equipment used. point of the community. Bland, off-white interiors allowed are frost-susceptible; in these soils water can be drawn to

residents to express themselves when decorating Shay the freezing zone to forn- ice lenses, which in turn causeSR 80-25 Gap was a successful design concept for communities designed heaving of the surface. Lime, flyash, and sodium chloride
ROOFS IN COLD REGIONS: MARSON'S for remote areas in either hot or cold regions were added to a silt material prior to encapsulation. These
STORE, CLAREMONT, NEW HAMPSHIRE. additives aere incorporated to add strength to the silt, absorb
Tobiasson, W, et al, June 1980, 13p., ADA-089 788. excess moisture, and increase its load-supporting capabilities
Korhonn, C. SRResults show that I) the moisture content within the MESLSIR 8030 sections remained relatively constant over the five years35-975 BO TDYNAMIC TESTING OF FREE FIELD STRESS of testing. 2) a nonencapsulated lime-flyash-stabilized siltROOFS, BITUMENS, COLD WEATHER PER- GAGES IN FROZEN SOIL. material heaved 8 8 times as much as the identical material
FORMANCE. Aitken, G.W., et al, July 1980, 26p., ADA-089 676, 6 which was encapsulated, 3) the lime-flyash-stabilhzed MESL
A reinforced, single-ply PVC membrane was examined five refs. had toice the strength of the plain or salt.stabilired MESL.years after being applied over a leaky, built-up, bituminous Albert, D.G., Richmond, P.W. 4) the silt with the additives had less frost heave within
membrane. The bare PVC membrane was dirty, poorly the MESL than the untreated slt. in summry, MESLsdrained and littered with broken glass. nails and such. yet 35-2601 can be constructed to perform aell in cold regions, thereby
no flaws were evident on leaks reported. Even at 0 FROZEN GROUND MECHANICS, STRESSES, replacing high quality aggregates which are being depleted.
F the PVC was quite flexible Diagonal wrinkles at a IMPACT TESTS, SHOCK WAVES, SOIL ME-
parapet wall were attributed to workmanship, other observa- CHANICS, WAVE PROPAGATION.
tions suggested that membrane shrinkage had not occurred This report describes an attempt to develop a procedure SR 80-34
The membrane has functioned well for five years and years for dynamic calibration of free-field soil stress gages embedded DESIGN AND CONSTRUCTION OF FOUNDA-
and appears to be in good condition in a soil sample The method presented utilizes a drop- TIONS IN AREAS OF DEEP SEASONAL FROST

type impact testing machine and a small. instrumented contain- AND PERMAFROST.
SR 80-26 er of soil. The selocity history of a shock pulse applied Linell, K A, ct al, Aug 1980. 310p, ADA-090 324,
WORKING GROUP ON ICE FORCES ON tothesoilsampleismeasured and theapphcdstresscomputed, Refs p307-310.
STRUCTURES. this value is then compared with data obtained from stress
Carstens, T., ed, June 1980, 146p., ADA-089 674 gages embedded in the soil. The results showed that Lobacz, E.F.

the procedure is adequate for unfrozen soil, but for frozen 35-886Refs passim For individual articles see 35-50i soi the accuracy in the measurement of compressional wave PILE STRUCTURES, FOUNDATIONS, PERMA-through 35-511 velocity needs to be increased to obtain useful results FROST PRESERVATION, FROZEN GROUND
35-507 MECHANICS, COLD WEATHER CONSTRUC-ICE PRESSURE, ICE LOADS, HYDRAULIC TION, FROST PENETRATION, FROST ACTION,
STRUCTURES, DAMS, LOADS (FORCES), ICE SR 80-31 FROST HEAVE, ENGINEERING, SOIL ME-
SOLIDREVIEW OF TECHNIQUES FOR MEASURING CHANICS, DESIGN.
TIONS, FLOATING ICE. ICE WEDGES. ICE SOIL MOISTURE IN SITU. This report presents engineering guidance for the design
SHEETS. McKim, H.L., et al, Aug. 1980, 17p., ADA-089 974, and construction of foundations in areas of deep seasonal

frost and permafrost as developed up to the early 1970"s
SR 80-27 Refs. p.13-1 7 . Attention is gisen to basic considerations affecting foundationDYNAMICS OF NH4 AND NO3 IN CROPPED Walsh, J.E., Anon, D N. design, site issestigations, survey datum points, constructionSOIIS IRRIGATED WITH WASTEWATER. 35-976 considerations. and monitoring performance Included in
Iskandar, IK, et at, June 1980, 20p, ADA-09 575 SOIL WATER. ELECTROMAGNETIC PROPER- the main text are 17 tables. 141 figures. and 213 selected
6rka.r !TIES, TENSILE PROPERTIES, CLIMATIC FAC- references A bibliography presents 45 additional references6 refs.TOS
Parker, L.V., McDadc. C., Atkinson, J.. Edwards, A.P. TORS.
35.872 Recently there has been an increased interest in the in- SR 80-35W D I T E T situ measurement of soil moisture content in the areas of RESINS AND NON-PORTLAND CEMENTS
WASTE DISPOSAl WATER TREATMENT, 111- hydrology, meteorology, agriculture and environmental studies
RIGATION, SOIL CHEMISTRY, NUTRIENT CY- Current methods generally have limitations, depending upon FOR CONSTRUCTION IN THE COLD.
CLE, AGRICULTURE the use of the data, that greatly influence acquisition and Johnson, R . Sep 1980, 19p, ADA-092 952, 6 refs.
The objectives of this field study aere 1) to obtain information reliability of the soil moisture determination This report 35-1725
on the dynamic behavior of ,astcsater N114 and N03 discusses gravimetric nuclear, clcctromagnctit. tcnsiometri. CEMENTS, COLD A EATHER CONSTRUCTION.
in soils. 2) to determine the relatise abundance of NH4 and hygroscopic techniques and the adsantages and disadian- CONSTRUCTION MATERIALS, RESINS,
and NO3 in soils receiving wasteatcr, and 3) to evaluate rages of using the techniques Emphasis is placed tin POLYMERS.
the seasonal effect on the fate of waste.ater Nl14 applied the tensiomeic nod electromagnetic techniques These
to soils in a slor infiltration system The study %as tao measurements when coupled would supply information A laboratory investigation aas conducted to assess the potential
conducted using an on-going test plot ahich contained tao on the %etting and drying soil moisture .haractcristic curses ofsome resins and non-portland cements for structural concrete
soil types and as covered with forage grass Samples and thereby proide a means of tracing moisture nosemct at low temperatures The resins investigated were urethane
ver collected in June and October to study the seasonal under field conditions in cold climates (non-hydrophilic). epoxy and polyester, as aellas a polysulfidc
effect on the dynamic of N. The concentrations of N114 polymer Tao non-portland (modified) cements aere also

tested The curability of the resins. ahen mixed withand N03 is the soil reached a daily. quasi-steady state fine aggregate. shv,cd that they had potential for low tempera-
of NIio and NO3 as simlar but there as alays more SR 80-32 ture use in the following decreasing order urethane, polyester.
N114 than N03 The concentrations of both N114 and CHARACTERISTICS OF ICE IN WHITEFISH si eposy Of the non portland cement matera, mixed
NO3 in soil profile acre high at the surface and decreased BAY AND ST. MARYS RIVER DURING JANU- as indisiduai neat slurrics one shocd potential for low
withdepth.consistent.ithhehigberCEC. theslow movcement ARY, FEBRUARY AND MARCH 1979. temperature use at -10 C (using 3,9 C ater)
of NI14 in soils. and the higher organic matter content Vance, G.P.. Aug 1980. 27p., ADA.089 950. 12 refs.
in the surface Both NIH4 and N03 concentrations aere 35488 SR 80-36
higher in the finer texture Charlton silt loam soil than in
the coarser testure Viindsor sandy loam soil ICE BREAKING, ICE COVER THICKNESS. ICE INFILTRATION CHARACTERISTICS OF

COVER STRENGTH. FLEXURAL STRENGTH. SOILS AT APPLE VALLEY, MINN.; CLARENCE
SR 80-28 ICE DENSITY. METAL ICE FRICTION. METAL CANNON DAM, MO; AND DEER CREEK LAKE,
ICE ADHESION TESTS ON COATINGS SUB- SNOW FRICTION. SNO%% DENSITY. SNO\% OIO. LAND TREATMENT SITES.
JECTED TO RAIN EROSION. DEPTH. AIR TEMPERATURE Abele. G. ct al. Oct. 1980. 41p.. ADA 093 350.5 refs.
Minsk, L.D., Jul) 1980. 14p. ADA-089 698. This report presents data on the full-scaic trials if the I S McKim. If L.. Brockctt. B E. Ingersoll. J.
34.3484 Coast Guard Icebreaker Astimar Bay. which aas tested in 35-1726

plate iec that varied in thicknes from 0 t. 33 a (254 SOIL AATER MIGRATION. PERMEABILITY.ICE ADHESION. ICE PREV NiO, PROTEC to 83 82 cm) and had a snow covcr if I to 6 in (2 51 SOIl. MECIIANICS. SEEPAGE. WASTE TREAT-
TIVE COATINGS. HELICOPTERS, TESTS tot 15 24 cm) In January the a'eragC temperature aas
Scrccning tests ti sclct i.cphobic .oatng% ditplaying low -5C. and the ice fIexursI strength as i.363 lbsqft j640 .E'NT. DENSITY (MASS'VOI.UME. GRAVITY.
ice release forces, both before and after exposure to rain kPa) In March the ascrage temperature as .2C anti " SiS
erosion in a whirling arm simulator. ere perfirmed (in the .c flexural strength %a 11.643 It sq ft (560 111a) largc-salc. .4- to 6-n, ihamctcr infiltration tests p:oside
approximately 60 omnntcrt.ixl materials A unique lincar Thu spectifit. %ciht (dcnsiy) of thc t c ic % s0 194 g c, realistic data hot dcrmnlng soil infiitriion rates Tensiom-
bsll-slide shear test apparatus a klcigned 941 proide pure in The specfit. aeight of the snow %as in the arca cres tin be used to im,,noi,,r the relatise degrc of saturation
shear fuirtt Ni coating suriscd the erosion test In of 032 g tn The tcefficnt .of fricton bctacen the during the test At Apply % alley. Minnesota, the saturated
gise an intcrfacial sheat strcngth as Ito is 15 psi 110.1 . snoia ani steel plate (lated ani unocated) arcd froim urfiitraii.u rate is imlcratly rapid. at Clarence Cannon
kla). an arbitrarily cstashlicd gal Seseral co.aung% a [o% if 002 in the dynamc t.ase if n.c in the Ineria Iaani. \li,,iiri the ratc range from moderate to slow.
shoitcd shear strengths beacen 30 ani 45 psi 120" ani 160 oting rtm 04" for the statc ase of sno, in a rusty ind at Deer (reek lake. Ohio. from mislcratcly slo,, to
310 kPa) after rain erosion tccl plate ola
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SR 80-37 construction manager and an operations manager are recorded were fertilized at the beginning of the study Plant establish.EFFECTS OF A TUNDRA FIRE ON SOILS AND The leading Soviet engineers and scientists specializing in ment was periodically assessed and yields were measuredPLANT COMMUNITIES ALONG A HILLSLOPE analysis of the thermal regime of embankment dams on at the end of the study/ In the fertilizer study, N andpermafrost were consulted, and thediscussionsare summarized. P were shown to be limiting to leaf growth on this soilIN THE SEWARD PENINSULA, ALASKA. Experimental facilities of institutes .oncerned with this ques- Applications of P were the most beneficial for root growthRacine, C, Nov. 1980, 2 1p., ADA-094 6607, 21 refs. tion also were inspected. Needs for K were less evident, but it was required for35-2602 SR 81-01 maximum leaf growth at the higher application rates ofN and P The greatest yields were recorded when allTUN VRA, FIRES, DAMAGE, SOILS, PLANTS OVERLAND FLOW REMOVAL OF TOXIC three elements vere applied, while at the lower application(BOTANY), VEGETATION, SLOPES. VOLATILE ORGANICS. rates only N and P were required to promote growth.During summer 1977. wildfires burned extensive areas of Jenkins, T F, et a, Feb. 1981, 16p., ADA-097 576, 34 SR 81-05low arctic tundra in the Seward Peninsula, Alaska. The FA7present study was initiated in July 1978 to determine the rfcs. UPPER OCEAN TEMPERATURE, SALINITYeffects of these fires on tundra soils and vegetation Nine Leggett, D C, Martel, C.J , Hare, H E AND DENSITY IN THE VICINITY OF ARCTIC10- x I-m permanent transects were established at regular 35-2581 DRIFT STATION FRAM 1, MARCH TO MAYintervals along the topographic gradient of a burned hillslope WASTE TREATMENT, WATER TREATMENT, 1979.in the centrat Seward Peninsula near Imuruk Lake Soil FLOODING, LAND RECLAMATION, WATER McPhee, M.G., Mar. 1981, 20p., ADA-098 597, 2characteristics and plant species density and cover were CHEMISTRY.
determined in each of the 90 I. x I-m plots on this slope A llscale overland frefs.
during July of both 1978 and 1979 slp mal-ce oelnfow system was studied to determine 35-3706its effectiveness in reducing the levels of volatile trace organics OCEANOGRAPHY, SALINITY, TEMPERATURESR 80-38 in municipal ,astewater. Chlorinated primary wastewater,
THERMAL DIFFUSIVITY OF FROZEN SOIL water collected from the surface at various points downslop, GRADIENTS, DENSITY (MASS/VOLUME),
Haynes, F D ,et al, Dec I980. 30p.,,ADA-094 605, and runoff were analyzed by gas chromatography/mass spec- DRIFT STATIONS, ARCTIC OCEAN.
eay,, trometry using a purge and trap sampler The results A program designed to measure temperature and conductivityrefs. indicated that overland flow was effective in reducing the in the upper 270 m of the Arctic Ocean within a 150-Carbce, D.L., VaniPlt, D.J. levels of these substances by 80-100M, depending on the km radius of Drift Station FRAM I is described, and data35-2603 specific substance and the application rate The removal in the form of profiles of temperature. salinity, and densityFROZEN GROUND PHYSICS, THERMAL DIF- mechanism was found to follow first order kinetics The as funLions of depth are presented for each of 104 castsFUSION, THERMAL CONDUCTIVITY, SPECIF- most likely mechanism to explain the observed behavior made wilth a portable. self-contained conductivit)-temperature-IC HEAT, HEAT TRANSFER, TEMP is volatilization Comparison of the experimental results depth instrument Seventy-five of the casts were madeERATURE with theoretical prediction using published models resulted away from the ice station at sites reached by helicopterEFFECTS, DENSITY (MASS/VOLUME), SOIL in reasonable agreement considering the complexity of the Details of sampling proi.edure, insirument calibration, andWATER, PERMAFROST PHYSICS. system compared to the model s)stems data organizatlion are given.

Knowledge of the thermal diffusivity of frozen soils is necessary SR 81-02 SR 81.06
for transient heat transfer analysis The specific heat,thermal conductivity and density rot a sand, a silt ani METHOD FOR COINCIDENTALLY DETER- INTRODUCTION TO THE BASIC THERMODY-a clay ,ere obtained expenmentally and used to calculate MINING SOIL HYDRAULIC CONDUCTIVITY NAMICS OF COLD CAPILLARY SYSTEMS.their thermal diffusivity. Thcse properties were measured AND MOISTURE RETENTION CHARACTERIS. Colbeck, S C, Mar 1981, 9p., ADA-099 138, 9 refsover a range of temperatures from .50 C to +45 C and TICS. 35-3712for moisture contents from dry to soturated The use Ingersoll, J, Mar. 1981, lip., ADA-099 136, 3 refs. THERMODYNAMICS, CAPILLARITY, FROZENof a differential scanning calorimeter for obtainig specific 35-3644 GROUND THERMODYNAMICS, WET SNOW,heat values was proven to be a reliable technique SOIL WATER, WATER RETENTION, PERMEA- ICE CRYSTAL GROWTH, ENTHALPY, ANAL-
SR 80.39 BILITY, HYDRAULICS, CONDUCTION. DENSI- YSIS (MATHEMATICS).STRUCTURAL EVALUATION OF POROUS TY (MASSIVOLUME), TENSILE PROPERTIES, The basic principles of phase equilibrium thermodynamicsPAVEMENT TEST SECTIONS AT WALDEN GLACIAL DEPOSITS. EQUIPMENT are revieed These principles arc used to derive severalPOND STATE RESERVATION, CONCORD, A constant-head permcameter has been modified to include useful relations such as osmotic pressure and Kelvin's equationMASSACHUSETTS. the essential components of a Temp cell moisture extractor Se% eral examples are given of the application of thermodynam-Eaton, R.A., ct al, Dec. 1980. 43p, ADA-094 606, 5 With this equipment, tests for saturated hydraulic conductivity ics to cold regions materials such as grain growth in wet
rcfs. (permeability). unsaturated hydraulic conductivity and mois. snow and capdllar) condensation in rock%
Marzbanian, P.C. lure retention characteristics of the soil can be conducted SR 81-07using the same soil sample The procedure can be used LABORATORY AND FIELD USE OF SOIL TEN-35-2006 for both absorption and desorption phases 'rest results SIOMETERS ABOVE AND BELOW 0 DEG C.BITUMINOUS CONCRETES. PAVEMENTS. from four different soils (a glacial till. a fine sand. a siltPOROUS MATERIALS, BEARING STRENGTH, and a coarse sand) are presented. The effects of density Ingersoll, J., Apr. 1981, 17p., ADA-101 561, 8 refs.
CONCRETE STRENGTH. STRUCTURAL ANAL- on hydraulic conductivity and moisture retention charactens. 35-3796
YSIS, COLD WEATHER PERFORMANCE, tics are shown SOIL MECHANICS, SOIL WATER, WATER RE-LOADS (FORCES). DEFORMATION, TESTS SR 81-03 TENTION. DENSITY (MASS/VOLUME), TEN-SILE PROPERTIES. FROST PENETRATION,
This report presents the results of repeated load tests upon INVESTIGATION OF TIE SNOW ADJACENT TEMPERATURE EFFECTS. MEASURING IN-
various porous paement test sections constructed in an TO DYE-2, GREENLAND.
overflow parking lot at Walden Pond State Reservation in Ueda. H.T.. et al. Mar. 1981. 23p._ ADA-099 139. 8 STRUMENTS.Concord. Massachusetts From the fall of 1977 to the refs Mlthods for using tensiomcters in conjunction with moisturespring of 1979. the %casnnal structural responses of the section% retention characteristic cur,.cs rot non-dcstrnctive soil mAatcrwere monitored with a repeated plate bearing apparatus Goff, M A, Nielsen, K G remen ts arcrc cures for nond cve soiasprig o 199. he sasoal trutura repones f th setios G~ measureinents are presenteed for above- and below-.frcinmg
After the first set of fall and spring tests. some sections 35-365 situations of engineering intcrcst Four methods for dctcr-were reconstructed bccame the asphalt concrete pacment SNOW STRENGTH. COMPRESSIVE PROPER- mining moisture retention characteristics, three tensiomcterwas not porous enough Test points were added or replaced TIES, SNOW DENSITY. LOADS (FORCES). types and se.eral methods of recording sod suction areto accommodate the reconstructed sections Results show SNOW DEPTH. DRILL CORE ANALYSIS disCusscd Procedures for preparing, modifying and install-

yr ing tensinmeters for field use in cold climates are esplained
that the dense asphalt concrete distributed the load ocr Snow samples from fi'e 50-ft (I5 2m) deep holes. augered Sn, crsaemples fr fistue ico cate area greater area than the poruius asphalt Concrete, thicker Fec evecral enamnles of moisture retention characterisiics arefh orbothus a ndal orous, thier adjacent it the wcrt side if DEW line Station D)-2 in shown, including the effect of soil density on watcr retentionpavemcnts were sitronger fr both dense and porous asphalt Greenland. were investigated for density and unconfined Example. of oil tension ahead of and behind a frozenconcrcte, and the deflection basin depth and diameter changed ompreste utrength Fortytwio percent of the recovered I zone are also presentedproportionately to applied 1 3& corcs were tested. Nanety-three percent of the samples
SR 80-40 tested had a Icngthldiamcter ratio grca:cr than 2 1 The SR 81-08
BUILDING UNDER COLD CLIMATES AND ON ading rate wa, 2 in min (51 itm'mm) Samp!e end- SUBLIMATION AND ITS CONTROL IN TIlEeffects appeared i, influence a high pcrccntage of the failures CRREL PERMAFROST TUNNEL.PERMAFROST; COLLECTION OF PAPERS The heail) disturbed nature if the material is cvidcn,.cd Johansen. N I May 1981. 12p. ADA-101 555. 3 relfFROM A U.S.-SOVIET JOINT SEMINAR, in the widcl) scattered saluct of Icnlu anti strength wtll Chaltch PC \'llen r W.
LENINGRAD, USSR. depth, A minimum ani maximum strcnglh value of 31 . .... . .U S -Soviet Joint Seminar on Building under Cold Ch- psi 10 21 \lPa) and 1065 pi (' 14 %Pa) rcpcctivel) were 35-3736
mates and on Permafrost. Leningrad. June 24-29. obtaiel from a hole located 50 ft (15 2 m) from the structure SLBI.IMATION. PERMAFROST PRESERVA-1979, Dec 1980. 365p. ADA-097 516. Refs passin Laing an approach %iniilar to that used prior to the )ye. TION. DUST CONTROLc msv in 1976. a safc) factor exceeding 65 %s itobtained "he t . Arm) ((illl Regiions Research and L.ngincringFor individual papers see 35-1966 through 35-1986 gainst a britlc bearing failure based m- a inaximu n fGstii.g Lah,,ratory s pernafrot tuznnci at I i. near I airhanks Ataska.U.S. Dcpartntnl of loiusng and Urban Development. design load ,if 2000 lIb s ft 196 kPa) w usei invsigaie the suhlaii,,n provess is permafriU.S Army Corps f Engineers. SR 81-04 sit The rate ,if increase in thickness% ,f the dried silt
C596 WUPIANTGROW'II ON A GRAVEL SOIl.: GREEN. Iayer fromn suhlimatn %as found i he appiroximalcly 0023

in 009t cm in I month ani closel related it% the relativeCOGL. PEAHR O EN STRUCT.BURLDS OUSE STUDIES. humidil) in the tunnel Sublimation presention ttudle%INGS PERMACROST BENEAT STRUC TLS, Palyrio. A 3. et al. Mar 1981.8p. ADA-098 598. 9 onsste,t ,f evaluatton ,r varioqs membranes i impedeCLIMATIC FACTORS. MEETINGS refc. the tnbation Ice was found iti sh,t promise as anSR 80-41 Graham. J.M. easitl insalled, effecive membrane, when applied as a fineEMBANKMENT I)AIS ON PERMAFROST IN 35-3692 atcr mit. ani siiteq.icntly left to' freeze
TIlE USSR. GRASSES. GROWTII. SOIl. STAIII.IZATION. SR 81-09Johnson. T C. et al. I)cc. 1980. 59p. ADA-095 141. GRAVEl.. NUTRIENT CY'I.E ICE JAM PROBILEMS AT OI. CITY. I'ENNSYL-
24 refs rw greenhiie tiilih were pctf, cined vs illl gravel s,,ls VANIA.Saylcs. F II t,, t eeirrne the reit.rcicnts fir nir,,.cn t ,. phInsphwoti Deck. DS . ct al. \lay 1981. l9p. ADA-103 736. 935-2005 (P). ani ,zassiuii (K) fir ctras estatihent ani 1, assess rcf.

the etabishinet eif,,'mance fI tyo s I if grfasses the C;gli. (E A R T H A T IIPA .P R M F R O .U IEM A N K - ferl i, er std y v.un s l ,f tO rea tnen t. each repr e nng 6 .1 9
MENT. T M IIM . USSR IBERIA a dffee l ,nbal if appli,m.o rate, .f \. IP. antThe repri dmcinls s s:iilv tourr f the I %%R to ietermie K A %eerd mtistie cntaining \%tiget kentiskl hlueerass I('F JAMS. FLOOD CONTROl.. ICI" (ONI)I-the current practices in ana1 sing the thermal regime ,if 'ennlawn' ret fescue, ant annual ivegrass .as -,wn. antI (),Nenibankment ilanmi in pernafrrsl ani in application of these the plants ere harsesdrl i I la. aftc srwng t'iant Ora (.us. t'nrnlan.a. s "St the c,,nfuircnc 4,f Oil (reckpractices in ileignine ilams Ire result,.f sisis tu . earth eat anil r,xat weights were measirril. ant s-1.i %arples war:r and ih, Aliruhn R.,,rr the jsaness ulustri -is tahinani rc mkill inam% ,,n peniafrist in hileris arc suimmarired analsreutl for pII. P. I. ant s.olihi tAls In the grass hr 11- pltn l (rl ( ieek. ani as rf the winter of t51M.i)tr.ciis.oin% with i.e itcsigners oti the lam. and with a ItrlI. t gias.es en€- gr,.wn f,'r I dai s All irtAmcns :t ,t ian 11,.shns e.ents had -,,ctilreu simtc the mail
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1l80'. An investigation was done to determine why SR 81-14 SR 81-18

Oil City wa subjet to perennial ice jams and nearly binialL
ice jam floods. Ice conditions were analyzed and it was ES FROM THE FORT WAINWRIGHT BOTOM HEAT TRANSFER TO WATER BO-
determined how and why the jams occurred. By controlling HEAT DISTRIBUTION SYSTEM. DIES IN WINTER.
where the initial ice cover forms, Oil City's ice jam floods Phetteplace, G., et al, Juie 1981, 

2
9p., ADA-103 741, O'Neill, K., et al, Sep. 1981, 8p., ADA-106-977.

can be alleviated. Ice control structures will be used 6 refs. Ashton, G.D.
to encourage the early formation of ice cover and hence Willey, W., Novick, M.A. 36-972
eliminate trasl ice. This will greatly reduce the aunout 36-351 WATER TEMPERATURE, FREEZING POINTS,
of ice which currently develops in both Oil Creek and HEAT LOSS, ELECTRIC POWER, PIPELINES, HEAT FLUX, HEAT TRANSFER. BOTTOM
the Allegheny River. STEAM, THERMAL INSULATION, COMPUTER SEDIMENT, LIMNOLOGY, LAKES, PONDS,

APPLICATIONS, ANALYSIS (MATHEMATICS). WINTER.
SR 31.10 This report estimate the heat tosses from the heat distribution In many surface water bodies. water temperature closely
FABRIC INSTALLATION TO MINIMIZE RE- system at Fort Wainwright. Alaska. Specific data on the follows ambient air temperature. This means that warmer
FLEcTiON CRACKING ON TAXIWAYS AT Fort Wainwright heat and power pl~nt are given and a water in %inter absorbs heat from below. The extent
THULE AIRBASE, GREENLAND. method is then developed to calculate the heat losses from and pattern of winter heat gain is constrained by the fact
Eaton, R.A., Ct al, May 1981, 2

6
p., ADA-103 737, 2 buried utihdor systems, such as the one at Fort Wainwright. that the water temperature does not fall below the freezing

This method is programmed for computer execution and point. On the basis of a few simple assumptions, governing
refs. estimates are made for the Fort Wainwright system. where equatons are solved here pertaining to heat flow in bottom
Godfrey, R. heat losse are found to be 204,500 MBtulyr. Possible sediments. The results are presented in general nondimen-
36.407 improvements to the system to reduce heat losses are examined. sionalized curves. These allow estimation of water/sediment
RUNWAYS, CRACKING (FRACTURING), Of the possible combinations of additional pipe insulation heat flux for any particular case, given truncation of the
COUNTERMEASURES, BITUMENS, CON- investigated, the addition of I in of insulation to the steam water temperature curve at the freezing point. The user
CRETE DURABILITY, CONCRETE STRENGTH. pipe only is the most economically favorable The results must supply pertinent yearly air temperature mean and amph-

also indicate that insulating only the generally larger pipes tude of variation, together with the thermal diffusivity for
In Auguat 1978 two types of fabrics were placed on sections found in larger utilidors would be the most economically the bottom material. The governing equations are solved
of taxiways I and 3 of Thule AD, Greenland, to study favorable approach Possible reductions in heat losses due using a higher order finite element method which solves
the abilty of fabrics with an AC 2.5 overlay to minimize to reduced steam temperature are also given, as well as directly for temperature gradients and hence for heat flux.
reflection cracking in severe climates Both fabrics should recommendations for refinement of the predictions. Thus the method provides particularly accurate flux values
retain durability and mechanical strength under Thules arctic SR 81-15 at high efficiency. The results illustrate in detail how
conditions.winter water heat gain is less in cases where mean aireonltln LIMNOLOGICAL INVESTIGATIONS: LAKE temperatures are lower.

KOOCANUSA, MONTANA. PT. 5: PHOS-
SR 81-11 PHORUS CHEMISTRY OF SEDIMENTS.
METHOD FOR MEASURING BRASH ICE Iskandar, I.K., et al, July 1981, 9p, ADA-107 049, 13
THICKNESS WITH IMPULSE RADAR. refs. SR 81-19
Martinson, C.R.,etal,June 1981, 10p., ADA-103 738, Shukla, S.S. MIZEX-A PROGRAM FOR MESOSCALE AIR-
3 refs. 36-1122 ICE-OCEAN INTERACTION; EXPERIMENTS
Dean, A.M., Jr. LIMNOLOGY, LACUSTRINE DEPOSITS, IN ARCTIC MARGINAL ICE ZONES. 1. RE-
36-377 CHEMICAL COMPOSITION, BOTTOM SEDI- SEARCH STRATEGY.
ICE FLOES, ICE COVER THICKNESS, LAKE ICE, MENT. Wadhams, P., ed, June 1981, 20p., ADA-107 046, 59
RADAR ECHOES. This study characterizes the sediments from Lake Kooeanusa refs.
During March 19g0 a subsurface impulse radar system was (Libby Dam reservoir), Montana. in terms of their ability Martin, S., ed, Johannessen, O.M., ed, Hibler, W.D.,
successfully used on board a U.S. Coast Guard cutter to to sorb and release P. Sediment samples were collected III, ed, Campbell, WJ., cd.
measure brash ice thickness in the Great Lakes. Manual at 12 stations located between the U.S.-Cnadian border 36-1310
ice thickness measurements were made in the test area to and Libby Dam (42 miles downstream of the border) during
calibrate the radar data and to determine radar range settings. July 1977. The sediments from Lake Koocanusa are ialcare- ICE AIR INTERFACE, ICE WATER INTERFACE,
Radar-collected data were recorded on magnetic tape and ous, low in organic matter (< 2.3%), and have a silty ICE EDGE, SEA ICE DISTRIBUTION, RE-
later played back to a graphic recorder for interpretation loam or loam texture. Most of the P associated with SEARCH PROJECTS, CLIMATIC FACTORS, SEA
Moat of the usable data were collected when the ships these sediments was in the inorganic form (> 85%). which WATER, WATER TEMPERATURE.
speed was 3-4 knots. was highly correlated (rw089) with oxalate extractable Fe This document describes the research strategy for a series

in the sediment. Sorption tests, with concentrations of of mesoscale studies of arctic marginal ice zones The
either I or 10 mg P/g sediments, showed that these sediments main goal of this program is to pin a better understanding

SR 81-12 have limited ability to sorb additional P from concentrated oftheprocesseoccumnga the cemargin. Thesepreese
SEVEN-YEAR PERFORMANCE OF CRREL solutions. The maximum amount sorbed at the lower are relevant to climate, weather forecasting. petroleum explora-
SLOW-RATE LAND TREATMENT PROTO- P concentrations was 67% of the added P and was highly tion and production, marine transportation, naval operations
TYPES. correlated with oxalate extractable Fe in the sediments. Dc- and commercial fisheries. In addition MIZEX will aid
Jenkins, T.F., et a, July 1981, 25p., ADA-103 739, 6 sorption studies showed that very small amounts of both in determining what modifications to existing ice-ocean-atmo-

the originally bound P (I to 2%) and the added P (< spheric models are needed for better prediction near the
refs. 6.3%) were released. Conclusion' the sediments in Lake ice margin.
Palazzo, A.J., Schumacher, P.W., Hare, H.E., Butler, Koocanma act as a P sink. g
i'.L., Diener, C.J., Graham, J.M. SR 81-16
36-776 PROCEEDINGS OF THE INTERNATIONAL SO-
WASTE TREATMENT, WATER TREATMENT, CIETY FOR TERRAIN-VEHICLE SYSTEMS SR 81-20
LAND RECLAMATION, WATER CHEMISTRY, WORKSHOP ON SNOW TRACTION MECHAN- MINE/COUNTERMINE PROBLEMS DURING
NUTRIENT CYCLE, STATISTICAL ANALYSIS, ICS, ALTA, UTAH, JAN. 29-FEB. 2, 1979. WINTER WARFARE. FINAL REPORT OF A
SOIL WATER. Harrison, W.L, ed, July 1981, 

7
1p., ADA-106 972, WORKSHOP.

A set of six outdoor, slow-rate land treatment prototypes Refs. passim. For individual papers see 36-1391 Lunardini, V.J., ed, Sep. 1981. 43p., ADA-107 047.
was operated from June 1973 through May 1980. Water throgh 36-1397. 36-973
quantity and quality data are presented for the wastewater 36
applied to and the percolate leaving the 5-foot soil profile 36-1390 EXPLOSIVES, COLD WEATHER PERFORM-
Average concentration, mas loading and mass and percentage SNOW MECHANICS, SNOW COMPRESSION, ANCE, SNOW COVER EFFECT, BLASTING.
removal of wastewater constituents ate presented on a yearly TRACTION, TRAFFICABILITY, VEHICLE FROZEN GROUND, RESEARCH PROJECTS.
basis Tabulations of crop production and nutrient uptake WHEELS, TRACKED VEHICLES, MEETINGS. The possibility of modern warfare being waged under cold
are also presented Nutrient balance sheets summarie MATHEMATICAL MODELS. weather conditions has raised questions about the effectieness
the relative amounts removed by plant uptake, deep percolation Tof conventional and new mine systems during the winter
and other removal mcis m s for nitrogen and phosphorus cThis report revtews the state of the art of snow traction A workshop on mine/countermne winter warfare was heldtmehanics and presents the results of s limited field eercise at the U S Army Cold Regions Research and Engineeringthat allowed participants to obsrve aid practice current Laboratory. 21-23 October 1980. to define problems related

SR 81-13 snow measurement processes and vehicle test procedures. tocoldclimates. Thedesigner.dceeloperandusercommuni-
EFFECTS OF ICE ON COAL MOVEMENT VIA The prime recommendations of the workshop attendees were ties sent 22 representatses from 16 organzations outstdeTHE INLAND WATERWAYS. Ithe use of parameters basic to the laws of physics for of CRREL I .cussion papers were prepared by fourLTHardE n, V.LAN, WTE un 8 AA 70,theclassificationofsno strength.and2)theuseofinstrment- gtoups. covering emplacement of mines, mine performance.
Lunardmi, V.J., et al. June 1981, 72p.. ADA-103 740, ed tracked and wheeled vehicles for snow strength measure- detectionofmines.and neutraliationofmines The cmpha-
31 refs. ment. sis was on the unique problems of the wiater environmcnL
Minsk, LD., Phctteplace. G SR 81-17 It appears that the U S has the capability to conduct defensive
36-939 MACROSCOPIC VIEW OF SNOW DEFORMA. warfare during the summer but is not adequately prepared
ICE COVER EFFECT. CHANNELS (WATER- TION UNDER A VEHICLE. for minelcountermine winter aarfare Test and rescarch
WAYS). COAL, FUEL TRANSPORT, LOCKS Richmond. P W._ ct al, July 1981. 20p.. ADA-107 038. programs are called for to compensate for the prior lack
(WATERWAYS), MARINE TRANSPORTATION. 10 rfs. Iof consideration of the winter environment, to adequately
COLWA E ATHER PERFORANCERDAMS.N B0rel. G.L winterize new mine/countermine systems. and to formulate
COLD WEATHER PERFORMANCE, DAMS. Blaisdell. G.L. appropriate doctrine for defensive winter warfare.
The part of the Inland Waterways which cares significant 36-1193
coal and which may experience significant ice problems in- SNOW DEFORMATION. SNOW COMPRES-
eludas the following rivers or waterways Ohio. Monogahels. SION LOADS (FORCES). VEHICLES. SNOW
Allegheny. Kanawha. Upper Missippi. and Illinois Coal S1O2.
transportation along these rivers may be locally interrupted DENSITY. STRESSES, SNOW COMPACTION. SR 8l-21
for periods up to 30 days or more every three to five TESTS. POTHOLE PRIMER-A PUBLIC ADMINIS-
years Coal handling facilities. navigation channels, and In this report the defor.nation of snow under a 'chicle TRATOR'S GUIDE TO UNDLIRSTANDING AND
lock and dam Sites along the ze prone rivers were surveyed is discussed For sno. with an initial density of Icss MANAGING TlE POTHOLE PROBLEM.
by vist or telcphone to ascertain the scope of the ace problems than 04 Mg cu m. load transfer through shallow snow Eaton. RA.. et al. Sep. 1981. 24p,. ADA-107 294. 11
The importance of icee as a barner to increased coal movement is shown to be attenuated by an interfacial boundary force. refs.
on the waterways studied manifests itself differently for each Evudence is presented that shows the custcnie of a density Jsubert. R.SI.. Wright. E.A
link of the flow system In order o4 importance the distribution in the deformed area Results of a laboratory 36-4114
ice will affect the navigation .hanncls. locks and dams, plate-sinkage test on sistred snow support this ansl)si,
and finally the coal loading unloading facilities The coal Maximum values obtained for the interfacil boundary force PAVEMENTS. DFFEC'S. ROAD MAINTE-
handling facilities will not be significantly slowed down by range from 1355 to 26.70 S %hen the aterage densit% of NANCE. FREIEZE TtlA% CYCLFS. DAMAGE.
ice problem asosteed with winter navigation the deformed area is about 0S Mgtcu m FATIGUE.
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SPECIAL REPORTS SR

SR 8!.-22 SR 81-26 rolling resistance, traction. %now strength measuremen:. soil

SURFACE DRAINAGE DESIGN FOR AIR- IDENTIFYING AND DETERMINING HALO- strength measurement, terrain analogs, vehicle models, and

CARBONS IN WATER USING GAS CHROMA- the overall topic of vehicle mobility It is not comprehensive
FIELDS AND HELIPORTS IN ARCTIC AND SU but begins at about 1970 and ends in 1980 The European
BARCrIC REGIONS. TOGRAPHY. coverage is lacking because much of this material is not
Lobacz, E.F., et al, Sep. 1981, 56 p., ADA-107 293.40 Leggett, D.C., Oct. 1981.13p., ADA-108 345, 50 refs. accessible by computerized literature searching, which was
refs. 36-1749 the mechanism used for compiling this bibliography

Eft, K.S. WASTES, WATER CHEMISTRY, HYDROCAR- SR 81-30
36-974 BONS, CHEMICAL ANALYSIS. PREDICTING WHEELED VEHICLE MOTION
AIRPORTS, SURFACE DRAINAGE, ROAD IC- Since the discovery that chloroform and other haloforms RESISTANCE IN SHALLOW SNOW.
ING, PERMAFROST DISTRIBUTION, COLD are produced during water chlorination, methods have been Blaisdell, G.L., Dec. 1981, 18p., ADA-147 117, 14
WEATHER CONSTRUCTION, DESIGN CRIT- needed for their routine analysis This report dcscrbes refs.
ERIA, ENVIRONMENTAL IMPACT, HELICOPT- application of the multiple equilibration headspacc technique 
ERS, ENGINEERING. hs thce determination of halocarbons in water This method .9-872

has certain advantages over solvent extraction and dirct RUBBER SNOW FRICTION, SNOW COMPAC-
This report presents engineering guidance and design cnteria injection techniques, including greater sensltlvity because of TION, VEHICLE WHEELS, SNOW DEPTH,
for drainae facilities at Army and Air Force airfields and the favorable gas/liquid distribution ratios. It is simpler SNOW COVER EFFECT, TRAFFICABILITY,
helipset in arctic and subarctic regions Attention is and faster than purge and trap and resin sorption methods VELOCITY, FORECASTING, MATHEMATICAL
given to hydrologic criteria, icings. environmental impact, and gives more information about compound identity than MODELS.
storm drains and design computer programs A design single headpace analysis because gas/liqu;d distribution ratios
example and a list of 40 references are included in two are determined experimentally The method is absolute, A vehicle traveling through snow is required to expend
appendixes, unlike solvent extraction, resin sorption, purge and trap, a greater amount of energy than is necessary when traveling

and conventional headspacc analysis, which require standard on a rigid surface. Visually, this energy difference can
additions to correct for incomplete recovery. The ust be explained by the formation of a rut. Various attempts

SR 81-23 of the technique to analyze chlorinated water samples for have been made in the past to equate the energy of compaction
ELECTROMAGNETIC SUBSURFACE MEAS- haloforms revealed a potential problem in their analysts to vehicle motion resistance. However, many of the previous

UREMENTS. Haloforms continued to form for 24 hours, even after dstruc- models use information gathered through the application

Dean, A.M., Jr., Oct. 1981, 19p., ADA-10 192. tlion of chlorine residuals with thiosulfate. Maximum halo- of a vertical force (with a plate-sinkage device) to predict

36-1037 form concentrations were observed in undeeornated samples the horizontal motion resisting force In an attempt to
ICE af r atiosr s eriod more accurately quantify the relationship between snow com-

IECOVER, PROFILES, ELECTROMAGNETIC onpaction and vehicle motion resistance, a vectoril analysis
PROSPECTING, AIRBORNE RADAR, SUBGLA- SR 81-27 of compaction by a wiheel is performed A method for
CIAL OBSERVATIONS, REMOTE SENSING, ICE SYE separating the compaction due to vehicle weight and forward
BCA O O SRACEN, FRA L ICEN, ICEMS, SYNOPTIC METEOROLOGY DURING TE thrust (horizontal propulsion) is suggested Two methods
BOTTOM SURFACE, FRAZIL ICE, ICE JAMS, SNOW-ONE FIELD EXPERIMENT. of using this compaction force breakdown with field-generated
PERMAFROST, OIL SPILLS. Bilello, M.A., Nov. 1981, 55p., ADA-109 080, 3 refs. data are proposed for the calculation of vehicle motion
In 1974 personnel at the U S Army Cold Regions Research 36-1821 resistance in shallow snow.
and Engineering Laboratory (CRREL) began using an impulse SYNOPTIC METEOROLOGY. METEOROLOGI- SR 81-31
radw system to profileaccumulations of ice forms. Through CAL DATA, SNOWFALL, MEASURING IN- ROOF MOISTURE SURVEY: RESERVE CEN-
field experience the system has been modified so that it
can be effectively used as a profiling system, in a ground STRUMENTS, MAPPING. TER GARAGE, GRENIER FIELD, MANCHES-
or airborne configuration, in certain high-noise environments. The daily atmospheric pressure systems and weather fronts TER. N.H.
The system can penetrate fresh water and media with a that traversed the northeastern United States during the Tobiasson, W., ct al, Dec. 1981. 18p. ADA-I 10 135,
high water content. For instance. frazil and brash ice SNOW-ONE Field Experiment from I I January through 6 rets.
accumulations with approximately 50%7 water have been pro- 20 February 1981 are summarized This experiment is Co

filed to a depth of 25 to 35 ft. As a result of the the first in a planned series of measurements to study the Coutermarsh. B.A.. Grcatorecx. A.
CRREL modifications, the system has found extensive and influence of atmospheric obeurants on electro-optical system 36-2430
vaned applications as a low-level remote sensing tool. Ap- performance The analysis of the large-scale synoptic pal- ROOFS, WATERPROOFING, MOISTURE,
phcations include profiling ice accumulations (including ice terns that developed during the field test period constitutes THERMAL INSULATION. WETTABILITY. BITU-
jams), river beds, sheet ice. permafrost, subsurface ice m .ass, a critical component of the research program. The weather MENS, INFRARED EQUIPMENT. DRAINS,
river bank revetments through air-entrained water, snow coy- during the measurement period included nine new daly TEMPERATURE MEASUREMENT. MEASUR-
et, sea ice, icebergs, and peat bogs. Limited laboratory high temperature records. January was one of the driest

work has also shown that the impulse radar system may and February %as one of the wettest ever observed These ING INSTRUMENTS.
be able to detect oil and gas under sea ice Selected conditions were caused in part by two high pressure cells An insulated roof with a badly blitered bituminous buitup
applications and data arc presented Since it has been and two major low pressure systems that crossed the region membrane was suseyed with a hand.held infrared camera
used mainly for research, the CRREL system needs further One of these lows brought warm air and heavy rain to to locate areas of wet insulation Several thermal patterns
development to make it useful to operational units. Add- New England. and the other produced significant snowfall were observed Core samples were taken to determine
tional development of hardware and softwarc is recommended, in northern Vermont. moisture contents Core samples verified that one thermal

anomaly was caused by the increased thickness of bitumen.
SR 81-28 All other anomalies *ere caused by wet urethaneperlite com-

SR 81-24 SITE SELECTION METHODOLOGY FOR THE posite insulation Some insulation boards contained much
SITE INVESTIGATIONS AND SUBMARINE LAND TREATMENT OF WA WATER. more moisture near the edges than at the center, but othersSIL MNEH AI S POARD REGIO RINNS. R TRETMNOv. W ATEATE Ree. wer more uniformly wet. Dramatically different thermal
SOIL MECHANICS IN POLAR REGIONS. Ryan.J.R..etal, Nov. 1991,74p.,ADA-108636,Refs. patterns resulted A fes nuclear and capacitance readings.
Chamberlain, E.J., Oct. 1981. 18p.. ADA. 108 269.44 p.

46
-
4 9

. taken for comparison purposes. showed that extra bitumen
reta. Loehr. R.C. adversely affects such sensing methods Because of the
36-1644 36-1853 amount of wet insulation and the condition of the membrane.
SUBSEA PERMAFROST. SOIL MECHANICS. WASTE DISPOSAL, WATER TREATMENT. both should be removed The new roofing sys-'em foe

FROZEN GROUND MECHANICS, OCEAN BOT- LAND RECLAMATION. SITE ACCESSIBILITY. this bulding should hve internal drains and be provded
TOM, OFFSHORE DRILLING. OFFSHORE A methodology is presented that cover facets of site selection with a sloped surface
STRUCTURES, SITE SURVEYS. POLAR RE- from preliminary screening to field data acquisition for the SR 81-32
GIONS. BEAUFORT SEA. preparation of a final design for a land treatment system. AUTOMOTIVE COLD-START CARBON

placing oil exploration and production structures off The basic assumption underlying the me:hodology is an ap- MONOXIDE EMISSIONS AND PREHEATER
in the Alaskan Beaufort Sea will require careful site ui shore proasch to site selection in which the entire study area is EVALUATION.
in and evaluation of submarine soirethaesi estiga- ivestigated for potential sites while considering the whole Coutte. HJ. Dec. 1981. 37 p. ADA-I 12 170. 7 refs.bonded erafrt we nder the eao - spectrum of land treatment processes. Du to the extensive 36-2751
bounded permafrost occurs widely under the Beaufort Sea nature of such a study, several iterations are required to
floor Its engineering properties arc important to the design determine the most feasible itc and land treatment allnatives. NGINE STARTERS. VEtIICLE.S. COLD
or efsholy atr fere wih ccesghly ovrconsordatd clst Also The methodology is presented in three parts. Level I WEATHER OPERATION. AIR POLLUTION.
igurtifl w ilands Snterereithessould beselt r struct defines the technical feasibility ofimplemcitintg land treatment TEMPERATURE EFFECTS.m$ artificial rartots Sites should be selected to b'ol for a particular wastewater problem The boundaries of Fairbanks and Anchorage. Alaska. experience high wintertimeicneh permafrost Laboratory tests may need to o the stud) arc are defined and available land areas are ambient [e¢ t of carbon monoxide (CO) Emision from
dation and weakening rated for their s itability for !and treatment based on topogfa- starting automoble engines in cold wteat-er Wrc thought to

phy. land use. hydrogc~olgy and soil chaiactersstics A he a major source of CO A quantitative procedure foe
preliminary design for each sutable Icvel I site candidate determining startup CO was developed The startup emis-

SR 81-25 is prepared in the level II site analysits. The design is sion. werc measured As a function of s4ak time at several
based on an evaluation of ml'waste interactions that considers low ambicnt tc.-1.; n sr The perfosr-ance of engine

FOUNDATIONS OF STRUCTURES IN POLAR reponss to limiting soi condittons A cost-effetivenes, prcheaters in redisciig the startup CO at the vanous soak
WATERS. evaluation of waste treatment alternatives and site candidates times and teerstsmres was estimated The data scatter
Chamberlain. E J Oct. 1981. 16p. ADA-l0 34-.19 is decloped in level II The most cost-effective site was too great to draw an) firm conclumions, however, the
refs. candidate is then selected for mitensive level Ill field inestitga. length of cold.soak time appeared to hate a stronger effect
36-1410 9lons Data acquired in the level Ill field investigations on cold-start CO emissions than d| soak temperatures (0
OFFSHORE STRUCTURES. FOUNDATIONS, will determine the design requirements of the land treatment to .3Moc Compared to no preheat. ,ontimuous preheatHYDRAULIC STRUCTURES. OFFSIIORE system during an meirigh: cold soak can reduce the coldastart

DRILLING. ARTIFICIAL ISLANDS. ICE i.OADS. SR 31-29 CO emissions I.. o ,(5'
SUBSEA PERMAFROST. SEA ICE. SEASONAL MOBILITY BIBLIOGRAPHIY SR 91-33
FREEZE THAW. PILESTRUCTLRES. SITESUR- Lston. N .ctmp. Nov 1981. 313p. ADA-10 228. EFFECT OFSOILTEMPERATUREAND P11 ON
VEYS. BEAUFORT SEA. lutI. M.. crimp. White. I. comp NITRIFICATION KINETICS IN SOILS RE-
Artificlal islands and gravity. and pile.founded tosers used 36.1491 CEIVING A LOW LEVEL OF AMMONIUM EN-
for the exploration and production of petroirurn resources TRAFFICABILITY. VEHICLES. BIRLIOGRA- RICIIMENT.
in the Alaskan ieafort Sea will bhe affected by conditins PIIIES TRANSPORTATION S V Parker. I. V_ ct al. Dcc 1991. 2'p. ADA-112 171.
not found in more tcm"erate aiters The force of seA S V . Refs. p.17 -10.
ice. the thawing of %Usha ermsfrst. and season3l freerag AIR CUSIIION VEHICLES. TRACKED VEHll- Rcf . .Lt.
and thawing all may eause failure of the foundations or CI.LS. SNOW STRENGTH. SOIL STRENGTH. Iskanular. I K. I.cll. I C
these structures To ensure the stahlii) a f.-datios This Nbliography is an inernational compilation of literature 36-2752

and fill structures, s-ecial prcautions must be taken in relating to terrain %ehicle. amphibioss vehicles, snow vehicle,. SOIl CHEMISTRY. '011 TEMPPRATRE. NU-
selecting sies and es4attng the eincring properties of air rushion vehicles. tracked vcKles. wheeled vehicles. and TRIENT CYCI '. WASTE TRFAT\MENT. SOIL
sea bed and fill materials offjroad vchicles It also covers the related sunetts of MICROBIOLOGY.
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Two soil samples from an on-going field study of land applica- SR 82-04 SR 82-08
lion municipal wastewater were spiked with low levels of PRELIMINARYASSESSMENTOFTHENUTRI- SNOW-ONE-At DATA REPORT.
ammonium to determine the effect of temperature on nitrifica- ENT FILM TECHNIQUE FOR WASTEWATER Aitken, G.W., ed, May 1982, 641p., ADB-068 569.
tion kinetics. The concentrations of ammonium and nitrite-
plus-nitrate, and the number of autotrophic ammonium and TREATMENT. For selected papers see 37-1095 through 37-1107.
nitrite oxidizers were monitored periodically dunng the study. Bouzoun, J.R., ct al. Mar. 1982. 1Sp, ADA- 115 425, 37-1094
There was a lag period prior to nitrite-plus-nitrate production 12 refs. SNOWFALL, SNOWSTORMS, SNOWFLAKES.
at all temperatures, and the length of this lag period was Palazzo, AJ. ELECTROMAGNETIC PROPERTIES,
temperature-dependent. with the longest period occuring at 36-3112 METEOROLOGICAL DATA, WAVE PROPAGA-
the lowest temperature, The maximum rate of nitrification WASTE TREATMENT, WATER TREATMENT, TION, MILITARY OPERATION, VISIBILITY.
increased with temperature as expected. While nitrite-
plus-nitrate production appeared logarithmic. suggesting a SANITARY ENGINEERING, PLANTS (BOTA- This report contains the data obtained during the SNOW-
growing nitnficr population, the MPB counts of the nitrifiers NY), GROWTH, STATISTICAL ANALYSIS. ONE-A Field ExperiMenL All of the data suitable for
did not exhibit logarithmic growth To study the effect An experiment was conducted to determine the feasibility presentation in thi: format are included with the exception
of soil pH on nitrification kinetics, soil samples from field of using a solar powered, self-regenerating plant growth system. of the results from a very few measurement programs whose
plots having the same soil type but different pHs (4 5, 5.5. called the nutrient film technique (NFT). to treat primary data could not be provided in time The report inciudes
and 7.0) were spiked with low levels of ammonium and effluent (average temperature. II IC) Primary emuent meteorological measurements made by CRREL and ASL;
therateofnitrite-plusnstrateproductionwasmeasured The was pumped onto the elevated end of a sloping waterproof snow characterization data from CRREL AFGL and ASL,
maximum rate of nitrification was greater at pH 5.5 than 2.x40-ft plywood tray and trickled through the root mat OptiMetics, NRL. AFOL and Photometncs millimeter wave-
at 4.5. Unexpectedly rapid disappearance of ammonium. of reed canar)grass. The quantity of influent and eluent length propagation measurements made by BRL. and arget/-
nitrite and nitrate, caused by immobilization, obscured the was measured as well as temperature. pH. total suspended background data from Optimetries. The SNOW-ONS-
expected effects of pH on the nitrification rate at the highest solids, volatile suspended solids, SODS. total nitrogen, am- A Field Experiment was the second in a planned series
pH. monia nitrogen, nitrate nitrogen, total phosphorus, phosphate conducted by the Cold Regions Research and Engineering

phosphorus, and fecal coliform organisms The quantity Laboratory for the Directorate of Research and Development
and quality of the reed canarygrass was determined from of the U.S. Army Corps of Engineers It was conducted

SR 81-34 samples taken from six harvests. Mass balances arc present- at CEATC. Jericho. Vermont from 30 Nov. 1981 to 23
SR 81-34ed for BODS, total suspended solids, total nitroaen, ammonia Feb 1982.
SEA ICE RUBBLE FORMATIONS IN THE BER nitrogen, total phosphorus, and phosphate phosphorus. The
ING SEA AND NORTON SOUND, ALASKA. removal of several volatile trace organic compounds was SR 82.09
Kovacs, A., Dec. 1981. 23p., ADA- 113 773, 22 refs. determined on two separate dates. CRREL 2-INCH FRAZIL ICE SAMPLER.
36-2841 Rand. J.H.. May 1982, 8p.
PRESSURE RIDGES. ICE PRESSURE. SEA ICE, 36-3744
OFFSHORE STRUCTURES, ICE LOADS, ICE SR 8205 FRAZIL ICE, SAMPLERS. ANTARCTICA-
FORMATION, ICE SURFACE, OFFSHORE PLANT GROWTH AND MANAGEMENT FOR WEDDELL SEA.
DRILLING, GROUNDED ICE, FLOATING ICE. WASTEWATER TREATMENT IN OVERLAND The CRREL 2-mch fraril ice sampler is a tubular device
The occurrence of large, compact, grounded pressure ridge FLOW SYSTEMS for obtaining undisturbed samples of fraril ice from beneath
formations up to IS m high in the coastal sters of Norton a floating ice cover. It fits through a 2 112 in-diam er
Sound and the Bering Sea is discussed. These formations Palazzo. A.J., Apr. 1982. 21p.. 25 refs. hole drilled in the ice. A liquid-tight seal at the bottom
periodically float free and drift about. gouging the seabed. 36-3113 of the sampler prevents the loss of frazil ice aidlor water
Their mas makes them a severe threat to both floating WASTE TREATMENT. WATER TREATMENT. from the tube white the unit is being raised. The smper
and bottom-founded structures in these waters LAND RECLAMATION, PLANTS (BOTANY), was used for the first ume in the floes in the Weddell

GROWTH, GRASSES. Sea. Antarctica in austral summer. 1980-191. (Auth.
Domestic %astewater %as applied ocr a four-)ear period mod)

SR 82-01 at various rates to three overland flow test slopes to study
OVERVIEW OF MODELS USED IN LAND forage Sass growth and nutrient removal The annual SR 82-10
TREATMENT OF WASTEWATER. application rates of ritrogen and phosphorus ranged up to EVALUATING THE HEAT PUMP ALTERNA-
Iskandar, I K, Mar. 1982. 27p.. ADA-114 403. Refs. 2026 and 226 kglha. respectiely The forage grams" TIVE FOR HEATING ENCLOSED WASTEWA-

sere hartested three times per season Plant yields. ompo
p.22-27. sition and uptake of nutrients werc dctermined. Theresolts ER TREATMENT FACILITIES IN COLD RE-
36-2910 sho that reed canar)grass, quackgrass and Kentucky bluegrass GIONS.
LAND RECLAMATION. WASTE TREATMENT. were the most persistent grasses on the slope over the four Martel. Ci.. et al. May 1982. 23p.. ADA-116 385, 1I
WATER TREATMENT. NUTRIENT CYCLE. )ear refs.
MATHEMATICAL MODELS. SOIL MICROBI- Phetteplace. G.
OLOGY, SOIL WATER. SOIL CHEMISTRY. 39-1259
This report summarizes the state of tle art of the modeling HEAT RECOVERY. WASTE TREATMENT.
of wastewater renoation by land treatment. The models SR 82-06 WATER TREATMENT. PUMPS. COST ANAL-
discussed are classified based on their use for planning. METEOROLOGICAL CONDITIONS CAUSING YSIS.
site selection and cost analysis. and for predicting ) water MAJOR ICE JAM FORMATION AND FLOOD- This report presents a five-step procedure for evaluating
and salt transport in soils. 2) nitrogen transport and transfornm ING ON THE OTrAUQUECHEE RIVER, VER- the technical an economic feasibility of using heat pumps
tlions. 3) phosphorus transport and transformations. 4) virus MONT". to recover heat from treatment plant effluent The procedure
movement in soils, and 5) toxic metal and trace organic Bates. R.. ¢t al. May 1982. 25p.. ADA- 116 386. 15 is meant tobe used at the facility planning leel by engineers
movement in soils. This report compares the different ref. who are unfamilir wth this technology. Ar eample
models as tc, their purpose. input and output data, and
status o validation In addition, the report includes a Brown. M.-L. of the use of the procedure and ge.ieral design infornmation
section on research need

, 
for modeling land treatment of 39-873 are provided. Also. the report reviews the operational

txpec.nce with heat pu-nips at wastewater plants locatedwasttalater ICE JAMS. FL.OODING..iETEOROLOGICAL tsFairbanks. Alaska. Madison. tsconsin. and Wilton. Maine.
FACTORS. ICE BREAKUP. RIVER ICE. RIVER
FLOW. PRECIPITATION (METEOROLOGY). SR 82-l

SR 82-02 UNITED STATES-VFRMONT-OTA'UQUE- SNOWPACK PROFILE ANALYSIS USING EX-
TESTING SHAPED CHARGES IN UNFROZEN CHEE RIVEP. TACTED THIN SECTIONS.
AND FROZEN SILT IN ALASKA. This report discusses wintertime meteorological conditions Ha
Smith. N.. Mar. 1982. lOp.. ADA- 113 670. 2 refs that can induce rapid ice breakup. ice ;am formation n Haman. W.L. May 1982. I p.. ADA- I 17 839,3rcfa
36-2742 subscquent flooding Thes cond.&ions. described for the 36-3925
EXPLOSION EFFECTS. BLASTING. FROZEN Ottauquechec Rtve in Verm,mt. should be re;,reentative SNOW SURVEY TOOLS. PROFILES. EQUIP-

of those for simitar unreiulated river s)stems it, northern MENT.
GROUND STRENGTH. SOIl. STRENGTH. temperate rcions Sum mer flood conditions arc compared A method is presented far obtaining soaw profi-.s for anal)us.
BOREHOLES. TESTS w, those Gring wir.teu floods, when rner ice is the main The method and ret.nrcd equipment replace former methods

impedliment to water flow Comparssns are made for such at the "roaring boifire" technique and the use of
total prectrtation, staite height and th! s)noptc mete.oigtcal d)es

SR 82-OS situtions.

SECOND NATIONAL CHINESE CONFERENCE SR 82-12
ON PERMAFROST. LANZHOU. CHINA. 12-18 EFFECTS OF INUNDATION ON SIX VARIE-
OCTOBER 191811. SR 32.07 TIES OF TURFGRASS.
Brown. J..ctal. Mar 1982.58p. ADA-I14445 MOISTURE DETECTION IN ROOFS WITH! Erbisch. F.l. ct al. May 1982. 25p. ADA-I 17 838.
Yen. Y.-C. CELLULAR PLASTIC INSULATION-WEST Refs. p.17.2 5 .
39-871 POINT. NFW YORK. AND MANCIIF.STER. NEW Stark. K L
PERMAFROST. FROZEN GROUND. RE- HA.MPSHIRE. 36-4002
SEARCH PROJECTS. MEETINGS. GEO- Korhoncn. C.. cta!. Mav 19A2. 22p. ADA-i17 372. GRASSES. GROWTH. FLOODING. DAMAGE.
CRYOLOGY. CHINA. 6 refs PLANT PHIYSIOLOGY. TESTS
The Second Natsonal Chinese Conference on Permafrot Coutermarsh. B A %t cld-ad.pted grasses %ere tcen ten.da) dark and inunds-
was attended by the authors, and visits were made to t.o 36-3924 ti.n stress treatments Nugget Kntuck, N.cgrass grown
research institutes in t.anzhou. the Northest Institute of MOISTURE DETECTION. ROOFS. CEII.I-R i s iae mrave l eh dth bes tsutial Sydaport
the China Acadcm) of Raioy ciencces and the Institute m..WE Macgrass did wel in grae ile"a oautal a"ndre file
of Glutolott) and Cryopedotog, Apprcsi atel, 1OOpaes Pl ASTICS. THERMAL INSULATION. TtIR -R . .oe survived the treatments hen grown in silt soi. but
acre presented at the confercnce and 1uts abstrats w*ere MAI. REGIME. INFRARED PIOTOGRAPIIY 4d not when grown on gravel soIl Rhitort were rgenue.
published The paipers were presnte, d.irxng three sessi ns ,New roofs aith cillitat p1mtis ,nsuitto.m and a bsturinois tled b? most of t-c Ire. Root tratsvcrse sections
1s Distributin. Charateristits and lom l.on .4 Ir.crin built ap membrane we - suvet)ed oith a hani held infrared d not Otir an) stress-related daita.t, bit leaf sections
Ground. 3 Basi, Phtsu-1. hanrltal Propetitvand Pro.sess ,-mcra to detrmince its effet.teness in deictm lamp and did The da'age an the secinons paralleled that obsersed
in Froren Sol s. and 3i .ngineering t)es:gn ac (onttion wet insutaton Nkei Arta% were folldA a-.l defined sillh mslrossopi3sai F "estrorhoet. anat~sa fof the troutsis
in Permafr,-st. Snst, nine institution ondu g froten :he help of : n dism ore stamples The results of the cn)rne nomrpex showed significant banding pattern differ.
ground rsesrsh in Ch.na were repreented It as planned ,evts shotd the infrlared aMCra .An he 4sCul and effeCtlis eaves before esternut. damir was visible This technique
to pieent l cted rapers from thi.s onfee-,i at the lF'.ith as an onspetton tooi sithin the time tansiints of the ma) prose to be a dlagnostc tool for determining stress
International Conferecme on Peinafrosi, in lrhlnks. Alaska. tipa one 5ei uarranra peroid The 1-sts Ats- ,ndcrined damage Seedlings of ali grases ce i s?ds.rit bcgrats
in 19) the inmstrince of core s.mplcs for verifi<ato.sn suied a .ila) ioi-ktAton
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SPECIAL REPORTS SR

SR 82.13 SR 82-18 81 and 1981-82 statistically show that Use Of a monomoe101cular
IMPR VIN ELCTRC G OUN ING IN ROCEDIGS F AWOR SHO ONTHE film evaporation suppressant. hexadecanol. on the pond toFMROVN G MA ERILS.RC R U DIG I PROPETIES OF SN OSOW, O1 APIL 19E reduce Ice fog 15 1nlfectse. There is an immediate need
FROZEN ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o MAEIL.PO ETEaFSN~ -0ARL18,1 driver warning system when visibiliky is affected by

Delaney. A.J.. et al, June 1982, 12p., ADA- 117 873, SNOWBIRD, UTAH. the ice fog.
14 rets. Brown, R.L.. ed, 1982, 135p., ADA-120 517. Refs.
Sellmann, P.V., Arcone, S.A. paasion. For individual papers see 36-2530 through
37-51 36-2535 and 39-1718. Includes committee chair-
PERMAFROST PHYSICS, ELECTRICAL men's reporms SR 82-23
GROUNDING, ELECTRICAL RESISTIVITY. SA- Colbeck, S.C., ed, Yong, R.N., ed. LIMNOLOGICAL INVESTIGATIONS: LAKE
LINE SOILS, GRAIN SIZE, ELECTRIC CHARGE, 39-17 17 KOOCANUSA, MON-TANA. PART 3: BASIC
FROZEN GROUND PHYSICS. TESTS. SNOW PHYSICS, SNOW SURVEYS, METAMOR- DATA, POST-IMPOUNDMENT 1972.1978.
This study shows that resistance to ground of a simple PHISM (SNOW), SNOW MECHANICS, SNOW Storm, P.C., ct al. Nov. 1982. 597p., ADA-124 454, 8
vertical electrode in frozen fine-prained soil can be lowered ACCUMULATION, SNOW OPTICS, SNOW refs-
significantly by placing it in a hole backfilled with a conductive ELECTRICAL PROPERTIES. Bonde. T.J.H.. Bush, R.M., Helms. J.W.
aod-aalt mixture. These tests were performed near Fair. S 21 848
banks. Alaska. in perennially frozen A't. Three electrodes SR MIA 32SCR19 3ET8-4080 AK ATR ATRCH MS
were installed in holes created by detonautin standard miiar CH MC L O SU A T TSS DURING LRMN LAGY. POLKE ON WA EWAER IS CHE IS-
shaped charges placed at the ground surface The backfl WINTER, ENVIRONMENTAL FATE. TY AE OLTO .RSRORRV
contained varying amounts of naIl Measurement of resist- Cragin, i.H , Aug. 1982, 9p, ADB-068 594. 3 refs. ERS, STATISTICAL ANALYSIS. WASTE DISPOS-
anc to ground of each electrode was made seasonally. The 37-733 AL, WATER TREATMENT. WATER TEMPERA-
resistance to ground was lowered by an order of magnitude AEROSOLS, SNOW COMPOSITION. SNOW TURE. UNITED STATES-MONTANA-
by the addition of a water-saturated salt-soil backfill. lIm-
provement perustedl six months after the backfill was placed SURFACE, AIR POLLUTION. CHEMICAL PROP- KOOCANUSA. LAKE.

ERTIE, SM KE GNERAORS.Stud) of Lake Koocanusa. Montana (the reservoir formed
and allowed to freeze. The degree of improvement provided ET SMO EG N R O S.by impoundment of the Kootenai River by Libby Dam in
by this technique will be afunction ofgrain site and perirabil- Concentrations of orthophosphate. IRI and 1R2 obscurants 1972). was undertaken in 1972 as a continuation or pre-
ty of the surrounding soil, were measured in surface snow samples after a %inter test impoundment studies of the Kootenai River underway since

of white phosphorus (WP) smoke and the tao infrared screen- 1967, Tirs report presents the water quality-lirmologicall
em Sample concentrations of IRI and 1R2 decreased data compiled by the Corps of Engineers from 1972 through
exponentially downwind from the smoke release point. Or- 1973. Additional information as proided by the British
thopliosphater concentrations were all lower than the analytical Columbia Ministry of Environment. Waste Management

SR8214detection limit of 0.15 migL Quantities of smoke released Branch. and the Water Survey of Canada. The data areEV LATO OFA2IPL-M DL4O pose no hazard to the public or enisironmrent Snow %as presented in tabular form No analyses are included.EVALATIN O A IMPE M DELFOR found to provide a clean non-contamiisating surface upon
PREDICTING PHOSPHORUS REMOVAL BY which to collect the deposited aerosol.
SOILS DURING LAND TREATMENT OF WAS- SR 82-20
TEWATER. BIBLIOGRAPHY OF LITERATURE ON CHII- SR 82-24
Rydess, J.C., et al, June 1982. 12p., ADA-Il?7 848. 35 NA'SGLACIERS AND PERMAFROST. PART 1: ENERGY CONSERVATION ATTHE WEST DOV-
refs. 1938-1979. ER, VERMONT, WATER POLLUTION CON-
Syers. J.K., Iskandar, I.K. Sheun, J.. ed, Sep. 1982. 44tp.. ADA-122 399. TROL FACILITY.
36-4092 Rhang. X. ed. Martel. CiJ.. et al. Nov. 1982. I8p. ADA-123 170,4
WASTE TREATMENT. WATER TREATMENT. 37-237 1 (ets.
SOIL CHEMISTRY. FORECASTING, LAND GLACIER SURVEYS. PERMAFROST. GLACI- Sargent. B C. Bronson. W.A.
RECLAMATION. MATHEMATICAL MODELS. OLOGY. SNOW SURVEYS, ICE SURVEYS. BIB- 37-2372
This report evaluates a simple P balance model to predict LIOGRAPHIES. AVALANCHES. MUDFLOWS. WATER TREATMENT. WATER POLLUTION.
site longevity with respect to P removal during land treatment REMOTE SENSING. MAPPING, ISOTOPE SEWAGE TREATMENT. WASTE TREATMENT.
of wastewater. The model is based on mawed inputs ANALYSIS, CHINA. ENVIRONENTAL PROTECTION. COST ANAL-
and outputs or P at the treatment site and on an estimate
of the P storage capacity of the soil profile. Sorption This report is atranslation of abook received by USACRftEL YSIS.
of P by three soils used for land treatment eonformed to as part of its cooperative program with the Institute of An energy audit was conducted at the West Dover. 'scermont.
the P sorption maodel based on a generalized istherm Glacioilogy and Cryopedology. Academia Sinica. People's water polhuion control facility. The audit revealed that

Labraor soptontests were used to peitPsoae Republic of China. The bibliography covers the folowing seration. not pumping to the land treatment site, was the
caact o tesolprofiles at a solution P concentration topics. glarcirs by geographic ripions. applied glaciology in- largest energy consumer As a result of the AuditL fire

eqsIralent to that in the effluent applied to the soil, For eluding snow, avalanches, and riser :ce. perimafrost Energy Conserations Opportunities (EO were evaluated.
two soil profiles the P balance mws~si predicted site longmitics (cryopedology). mud flows, and bursey techniques including 71-rce-f the P.COswere recomnmended for implementation:
of approximately S0 and 210 yeams The existing depth mapping, remote senising, and isotope analyses A list these could result in annual ssings of more that $6000.
of P enrichment in these profiles predicted from the model Of Chinese loiimalu is included The remaining two EC~s were rnot recommended because
agreedt cloaely with mesureenrts of P enrichment based SR 82-21 of a large capital inseament required and a long payback
on amounts, of N&OH-extraetable P and on measured SMi LIMNOLOGICAL INVESTIGATIONS: LAKE period
zolutai P conceentrations, KOOCANUSA.MONTANA. PART 1: PRE-IM-

POUNDMENT STUDY. 1%67-1972.
Bootle.T.J.H.,ct al. Oct. 1982, 184p.. ADA- 119 632. SR 32-25
Refs. p.76-78. METHOD FOR MEASURING ENRICHIED LEV-

SR 8-ISBush, R.M. ELS OF DEUTERIUM IN SOIL WATER.
LS N LORA IN ESIG TINS LAKE 39-1260 Oliphant. J.L. et al. Nov. 1932. 12p.. ADA-123 070.

NOONUA IONANSTIPATON:ATR LIMNOLOGY. LAKE WATER. DAMS. WATER 10 ref.
KOOANUA ONTNA.PRDU CTORITY POLLUTION. RESERVOIRS. NUTRIENT CY- Jenkins. TPF. Tice. A R.

CONTrROLLING PRIMARY POUTVY. CLE. UNITED STATES-MONTANA- 39-4039
Woods, P.FR. c, al. Ju-tc 1932. 106p.. ADA-I 19 328. KOOCANUSA. LAKE. SOIL WATER. HYDROGEN. ISOTOPES. HEAVY
Refa. p.54-6). This report documents the effects of the eosntrti of WATER. SPECTROSCOPY. ACCURACY.
Falter. C.M. Libby Dam upon the water quality Of the United States This report describes procedures% for analyriig hydrogen isis-
37-173 portion of the Kootenai Riser daring the pre-inmgoundmen Cope ratios llsdrogecn is separated from liquid waler or
BIOMASS. RESERVOIRS. LIMNOLOGY. DAMS, phase of a long-term water quality study WAalt qialiy w soilser by reacting the water with heated urtanium. An
PHOTOSYNTHESIS. LAKE WATER. WATER problems dwuing dam construction appeared to he restricted tintoVrA! e'aimssetotteseemnshao .dutrs.

TEM ERA URE toshort-term increases in suspended sediment and turb"ity =m in% the hydrogen to a precision of 0 005 Ways

Pisstospoiindment loadis of total nitrogen and toa phs which suppressed the aquatic tisect population in the riser of upgrading the M-s spectrometer to .btaus Wserie precision
pliorus delivered to tLake Koocanusa by the principal iwing donstream Abnrimally high background concentrations are also discussed

strem, he notnsiRivr. erepreictd t belare eoug abrupt chemical changes in water quality during the
to cause eutrophication of the lake: however, measured annual cus ftesuywr trbtdt nutildshre
primnary productwity for 197.1 through 10*5 %as relatvl from a fertilirer plant and mintnf oieraitn located on an

lowandcharcteistc ofoliotrohievales bcaue py upstream tributary to the river N.utrient loadi4mpf nitrogen SR 82-26
plankton phoinsynthesaswassuoppressed by phyfscal lsnoog. ands thohorsiwrpefontob of suffop ic rie~n magnia USER'S I NDE-X TO CRREL IA D TREATMIENT
Cal factors. The predominant flood-eontr I functin ~ npeittedslpetof eutroUTEc PROdGRAMS. ANDnin COAFIE
the retservoir necessitates substantial reductininsum impoundment sgetn htefrsi otoln uret MUE R G A SA I AAFLS
during the autumn and winter These large-scale water Poit soucsb otne lrgc.rA t:.Ni 92 5 D -S12
movements weakened thr thermal structure of the reservoir SR 82-22 Rets p.56.65

SUPPRESSION OF ICE FOG FROM THlE FORT Iskandar. 1.K.
WAINWRIGHIT. ALASKA. COOLING POND. , 37--1373 *'.W TRTET ETWalker. K.F,. t l. Gct 1982. 34p -ADA- 123069.28 WASTE TREATMENT AE TET ET
refs. LAND) REiCLAMATION. COMrUTTER PRO-

SR 52-17 Brunner. W GRAMS
tPROCEEDINGS1. 39-1729 MlS user't Mdks isva directors for the Coinliutt rogamfs

S now Symposium. Ist. Ilanovet. NI. August 1911. ICE FOG. VISIILITY. COI NTERIEAM ,RE and data fles .etevloped at CR~tI -1, land treatment of

June 19812. 324 p.. AD" 01 442. Refs passim Fur PONDS. COOL.ING SYSTEMS. AIR TF'sIPE-RA- Asi, ae (Rao nd ii~iri M u, aivnot T ime 5hm SitS loDTed)
individual papers se 40.1928 through 40.1946 TURE. VFIIICI.FS;. ACCIDENTS locatedA a t aimii! Coltrge. Itsce. %cea Ila.-ghir
40-1927 Ice fog near the Ft Wainaright rooting too ectes a The ot-eiir of ibis d,,eetor is t.- stoa set to locate
SNOW SURVEYS. SOWFAI IlI.CWIsG vsibihi1, harar,l Ot,sAtios s0.- a sustant.Ti reusio And Use or irqUesi &Frl~ roSSaIs fda(s, to AAZ M12nISu
SNOW. MILITARY OPE.RATION. SO% OP. in siit along Isyth piate and Pscltl.. ,o~av n thec A penas-,i ue4 of pirograms ..- 4 dUt fies destoped
TICS. SNOW ACOU2STICS. TRANSMI% IN pAth -f the sootm$g pondssic fog pluinr This redlustor, aroteit l and ireatnent p rog,as Ard: tosist in 9t.hrvtogyIISO .in visilhis Increases as the 2di" amint si mprature.1,te.tse iransit .'spetAv A .o-tinv a nsti o N,',hid paperi
,MEETINGS. SCATTERING. SNOW WATER '.isuitit ass less than 5 COO i n) rs o the Richason and teshns.ai rpots t,t to the ron iiigograms Arks
EQUIVALENT. INFRARED RADIATION. VlSI- "tga)o the average or I das mor rcsh of the 1i da the .14ta filr. the ;cox'Ars or file r .ot,,ci is hle
BILITY. years Data coltectedl dating the. aintts, of I1"1-211 5111( lt.1a the end or eib ration
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SR SPECIAL REPORTS

SR 82-27 SR 82-32 SR 83-OS
PILOT-SCALE EVALUATION OF THE NUTRI- DEVELOPING A WATER WELL FOR THE ICE FROZEN SOIL CHARACTERISTICS THAT AF-
ENT FILM TECHNIQUE FOR WASTEWATER BACKFILLING OF DYE.2. FECT LAND MINE FUNCTIONING.
TREATMENT. Rand. J.H., Dec. 1982,1I9p., ADA-125 503. 11 refs. Richmond, P.W., Apr. 1983, 18p.. ADA-144 308. 10
Bouzouri, J.R., cf all, Nov. 1982, 34p., ADA-123 429, 39-1730 refs.
12 refs. WATER SUPPLY. ICE MELTING, WELLS, LOG. 39.96
Diener. c.J.. Butler, P.L. ISTICS, GREENLAND. MILITARY OPERATION, FROZEN GROUND
38-4383 One proposal to extend the useful life of DEW Line lce MECHANICS. EXPLOSION EFFECTS, LOADS
WASTE TREATMENT. WATER TREATMENT. Cap Station DYE-2 is to backill the lower S0 feet of the (FORCES), MINES (ORDNANCE). FREEZE
CHEMISTRY. NUTRIENT CYCLE, PLANT truss enclosure with ice This report discusses a method THAW CYCLES. STRESSES. FROZEN GROUND
PHYSIOLOGY. WATER RETENTION, by which 2.8 million pllons of water would be collected TEMPERATURE. TENSILE PROPERTIES,

fesiilt an sored by melting ice. Also included is a descriptionAn experiment was conducted to determine the failty of required componeints their costs and the logistical require. WAT ER CONTENT.
of sing several plant species in a pilot-scale nutrient film nments to establish such a system. Thlis report discusses the results of an experiment to determine
techique (NI7l7 installation to further treat primary-treated the effect of ive factors on the load transferred through
effluent. The reduction of biochemical otygen demand, frozen soil to a buried land mine. The ive variables
total suspended solids, and nitrogen and phosphorus concentra. examined were load, temperature, number of freeze-thaw
tions by the NFT is discussed. Tracer studies showed SR $2-33 cycles, soil, and water content Analysis of a half-fraction
that the hydraulic retention time of the wastewater in the INFRARED INSPECTION OF NEW ROOFS. factorial experiment shows that no one variable can be used
NFr trays was inversely related to the wastewater application Korhonen. C.. Dec. 1982, 14p.. ADA- I125 502. 9 refs. as a predictor of mine functioning performansce.
rate, aNd that for a given flow, plants with fine rout syst
(such as reed canarygrass) had a much longer detention 37-2788
time than plants with coarse tuberous rhizomes (such as ROOFS, MOISTURE DETECTION. INFRARED
eattauls). The SOD reduction could be described wing PHOTOGRAPHY. THERMAL INSULATION,
the plug-flow reacto model with first-order kinetics. BUILDINGS. SR 83-06

The feasibility of ising infrared Cameras to detect wet insulation OPTIMIZATION MODEL FOR LAND TREAT-
SR 32-28 during the typieal I-yea warranty period for new Army MENT PLANNING. DESIGN AND OPERA-
PHYSICAL PROPERTIES OF THE ICE COVER roofs was studied Both the ability to gain moisture and TION. PART 1. BACKGROUND AND LITERA-OF THE GREENLAND ~v~a.the Manne Of wetting Of insulations were of mao ocen U

Although some insulations take on moisture much slower ERVI .
Weeks, W.F., Nov. 1982. 27p.. ADA-123 712, 3 refs. that others.Ito 10 months usually is ample time for must Baron, I.A.. et al. Apr. 1983, 35p.. ADA.134 554,
37-2374 insulations to absorb enough moisture to be desectalleby Refs. p.31l-35.
ICE PHYSICS. SEA ICE, ICE STRUCTURE. ICE an infrared camera. However, the early Signs of this Lynch. D.R., Iskandar. I.K.
COMPOSITON, ICE MECHANICS. ICE FRIC- moisture as seen with the ifraedcamera differ with insulation 38.882
TION, ICE ADHESION. ICE ELECTRICAL typ Basically, boards of slower-wetting cullular plastic LAND RECLAMATION. WASTE TREATMENT,PROPRTIS. CE HERM L POPETIE , isltions initially wet at their perimeters, whereas highly WATER TREATMENT. MODELS. DESIGN. NU-PROPRTIE. IE THRMAL PRO ERTIS.abcbetlibrousulations tend to wet more or les unsiformly
FAST ICE, PACK ICE, GREENLAND SEA. An infrared cameras us well suited for finding the typically TRIENT CYCLE. SEASONAL VARIATIONS.
There is very lite information available on the physical small and sometimes irreglsarly shaped wet arena on a new AGRICULTURE.
properties of the ice Cover of the Greenland Sea. his roof. A specification incorporating this technology should The material presented in Part I is intended to provide
pape reviews what is known about the different types of be inow tested, insight into the possible lwad treatment planning ob~eeives.
ice that are believed to occur in this area. It also discusses the status of land treatment research and implesnentation.
how, the internal structure and composition of these ice the rmovative processes that occur in the various components

maamay differ from those of the more extensively studied of these systems, and the potential for optimizing the configura-
ice of the leaufort Sea and identities gaps in the present SR 23-01 io of thm cponn t. Tlse structure and application
knowledge of the properties of such ice masses (regardless USING THE DWOPER ROUTING MODEL TO ofonneo models. which include methods to optimize the
of places of origin). Fnally a strategy is outlined for SIMULATE RIVER FLOWS WITH ICE. regional planning. design and operation of slow-rate land

11i ientlyatuying the properties of theice in the Geni"o Daly. S.F.. et al. Jan. 1983. 19p.. ADA-125 439. 10 trea:ment sysens.are biefly discused. Generalecommenta
Seaby combining structuraltand compositional characterizaton refs. follow on the overall status of research in lad tresament
with limited property dccmnain Ashton. G.D. modeling and design and directions for futurec work.

SR 323037-2487
SIR 2-30RIVER FLOW. RIVER ICE, ICE COVER EFFECT

BASELINE WATER QUALITY MEASURE- ICEBOUND RIVERS, FLOODS. rLOW RATE.
MINTS AT SIX CORPS OF ENGINEERS MATHEMATICAL MODELS. SR 83-07
RESERVOIRS, SUMMER 13I. The flow rou"n model of the National Weather Ueniee OPTIMIZATION MODEL FOR LAND TREAT-.
Parker. LV.. cf al. Dec. 1982. 55p.. ADA- 125 440,13 entitled DWOPER (Dynamic Wave Operational Forecast MENT PLANNING. DESIGN AND OPERA-
refs. Frofrasm) is esaaiaed with regard to the modsiiations required TION. PART 2. CASE STUDY.
ienkins.TF,.Brockett. B.E.. Butler. P.L. Cragin. .H.. to include the effect of rive ice on the flow variables Baron. J.A.. cf al. Apr. 1983. 30p.. ADA-134 513. 14
Govoni. i.W.. Keller. D.B. of water level and dischargrf Diffieulties in modeling refs
37-3495 the ice effects are decrinber' Example model output !$ ycDR.Ikndr KRESERVOIRS WATERn CHEMISTRYefct ntoucdbyip.L~c. WATER Iskandar38883

RESEROIRS WATR CH MISTY. W TER ison of removal otcice co-er from and otherwise uscosered 3-9
POLLUTION. CHEMICAL ANALYSIS. WATER flow. WASTE TREATMENT. WATER TREATMENT.
TEMPERATURE. SUSPENDED SEDIMENTS. LAND RECLAMATION. DESIGN. MODELS.
Wate quality Wnormation was collected at six rsiomNUTRIENT CYCLE. AGRICULTURE.
of the New England Division. ti.S Army Corps of Engis-m

drn hSuiand fAl ofi 41911 The reservoirsted SR 3-03 A procedure to e"nlote design a-sd operating options for
inchted Ban Munr~ in lin.ica Vermnt Eseret "A~ CRREL INSTRUMENTED VEHICLE. HARD. sliow~rte land treatment systems is demsonstrated The
Hopkinton-Elm brook in Hlopkinton. New Haumpshtire. North WARE AND SOFTWARE. nionlinear optimization model LTMOD is tsed to generate

optimsal monthly operating reimes (effuent applictio pet-
Hactlad in North Hlartland. Vermont. Sutughton Pond a=d Blaiiadell. G.L. Jans. 1983. 7*p. ADA-12S1 713. lens) an-d to define optimal design configurations (comabios.
North Springfield in North Springfield. Vermont. and Town. 3834041 tions of Senrage capacity an irrigtion area) The smod
sloendmiTousisheid. Vernont PielMassurementsiislud. TIRES. VEHICLES. LOADS (FORCES). SURFACFE is applied to a hypothestiscal slow-ratc lund treatment systems
edl temsperature, pH. conductisity. dwsolsed Oxygen d P ROETE.TSS O PTRPO R M, i mt umdae khafrg rp hr h prto
and the point of visual estincftn LAatty analyses PO ETE.TSS O PTRPO R M.i ol ui rawt oaeco.eot h prto
included detrmntion of total %uspended matutuboaiy. MEASURING INSTRUMENTS, MAINTE- and design of the system is contrae by the potentia

" to 0.0- *A CF- ELOCTY.for ntrogen renmovati in the storage facility and in the
alklinty, ammootum. nitrate, orb-pi4.opastc. toa p1o. NA CVE Ol r-rox system Pie cost properties ovecr the rawg of
pborw tota niten, total organic carbon, heay meitl Tis report pies a detailed description of the CAREL Itris optimal design alterties awe examinecd to deduce somec
(Zn. ft~ Cit and Cr). fecal coliformns and choo la mentcdVehiCcClV,) rhciVtseqmpdwthmirmmz.mn. ge.es otdsatesssfso7aesyersrnigfo

tasown to Masure three mat taly perpendicular forces acting 0 o10 ntgd
SR 82-31 at the inteacer between the front tires and any surface
RESERVOIR BANK EROSION CAUSED AND niateruis In adldition, accurate 'heel and sehict speeds

an reat axle torque art easured. The vehixc it eqipped
INFLUENCED BY ICE COVER for front-wheel. rear-.heel or fotiz-wheel drive. A dual
Gaffes. LW., Dcc. 1982. 26p. ADA-124 503. Refs. brake system allows front-, rest- or focr-shel braking- A SR 3-0
p.20-26. 4ixorpirsneddt acquisition system is installed an OPTIMIZATION MODFL FOR LAND TREAT-
38-404C~ the s'rhwkl to control data gathering and to process the NIENT PLANNING. DESIGN AND OPERA.
BANKS (WATERWAYS). SOIL EROSION, ICE dat The sof wr for data acqus.U rtsAd TION. PART 3. MODEL DESCRIPTION AND
EROSION, RESERVOIRS. ICE COVER EFFECT, And the interfacing techniques requi-red are 4ctic USERS GUIDE.
EROSION. WATER I.EVEL_ BEACHIES. Baron, I A, ct al. Apr. 193,. 311p. ADA-134 461.,4
The purpose of this gud, o% to evalcote the im.-rt rfs
of reservoir hank eroson Castued h) an FCC cover The SR £34 es
evalution is based on a litersture reste, and on inferences SNOW SYMPOSIUM 2. U.S. ARMY COLD R& L~ynch. D R.

maefotfed.bevsan n xeine very lil GIONS RESEARCH AND ENGINEERING %.% FTF%.I%.L% FL~A I%
iknown about the anmol of reservoe tank erosio caused LABORATORY. HANOVER. NEW HAMP- W STETF TNET LA D ELA TI ,
byte actins of an see rover. although er-Usderalsl inform. SIREU AUGUST 1"X3 VOL.I WAA1ER TREATMENT. MODELS. DESIGN.
tnis Availabie s the pfrcesses A see-rtstrt eroson along A nonlnvr.N .Agst11, *rtine -ttrmrws movlel a.,4pusesbi to sl3,w rate land

the shorelines or beaches of mcans, rise or lakes The Sno Sypsun 2n. avr. N ,Ags 911 cit.systems tn root humid! region is decribed 7Te
importane of vee-reusted erosion along a rrxeriour ban Ma 93 9 p D.' -6 cspasm Fr .uliprc-vot m esi.n sr A ,e Ifd s an .Mwrat
see.s to he determined ,rimarily bs wat level if the individual papers see 31-4305 through 39-4325 tog sdsediit for a facility) crnupeszl a swtoi Lagoon with
reservoir water lesel is high eniough fori 9^e to artdictly 3s.4304 bypais, and aurtlerpsraionsvten TI-citmzto
on the hank face, the aniatof eroso .au-4 by ct SNO PHYSICS. SNOWA CRYS-TAI. xrRIC- is uaii~eed by, use o4 generalized, commersulls asuiabte
could be satsttsa! If the maut lvel is belo the TURE. SNOWFALL. SL.OWING SNOW~ SOt% softo-c that envilies the reituce x,l 1 rde t rS- The
hank. ice _Mu" bse no. direct ef.TC. on .t llCle C-4 cNcte Icov tutr
see cou:1d indiretty inrease hiak msN~t by4itr OPTICS.' INFRARED RADIATInN. I-161a teqatsns,,m rsetr hx tR Mie s cs istrcunlurr

an eodngriar~w 4 la~ :%C, hx .!aItd TRANSIlSSION, L.IGHT SCATTERING. VlSI -t erted o th McR A nr Sstm.s delscried
to bank erosion IIILITY. MODELS. %IEETINGS. mo-tl ap-miation, . an r-r.tats, listing is arpended
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SPECIAL REPORTS SR

SR 83309 6 SR 83.13 SR 63417
CORPS OF ENGINEERS LAND TREATMENT REPORTS OF THE U.S.U.S.S.R. WEDDELL PROCEEDINGS OF THE FIRST INTERNA.
OF WASTEWATER RESEARCH PROGRAM: AN POLYNYA EXPEDITION, OCTOBER.NOVEM- TIONAL WORKSHOP ON ATMOSPHERIC
ANNOTATED BIBLIOGRAPHY. BER 1981. VOLUME 6: UPPER-AIR DATA. ICING OF SfTRUCTURES. 1-3 JUNE 19112, HAN-
Parker. L.V., et a]. Apr. 1983. 82p., ADA-130 136. Andreas. E.L., May 1983. 288p.. ADA- 134 87 1. OVER. NEW HAMPSHIRE
Beiggren, P.A., Iskandar. I.K.. Irwin. D.. McDade, C.. 38-4498 Minsk. LD.. ed. June 1983. 366p.. ADA-131 869.
Hardenberg. M. MARINE METEOROLOGY. SOUNDING. Refs. passim. For individual papers see 38-424
38-4042 METEOROLOGICAL INSTRUMENTS, AN- through 38-463.
WASTE TREATMENT. WATER TREATMENT, TARCTICA-WEDDELL SEA. 38-423
SANITARY ENGINEERING. LAND RECLAMA- This report summarizes the most extensive set of upper- ICING. STRUCTURES. ICE LOADS, SNOW
TION, BIBLIOGRAPHIES, air data ever collected over Antarctic sea ice in winter. LOADS. ICE ACCRETION. SNOW ACCUMULA-
This bibliography contains publications of research fundedi the data obtained using radiosondes during the U.S..U.S.S R. TION. TRANSMISSION LINES. POWER LINE
in whole or in per. by the Corps of Engineers Land Treatment Weddell Polynya Expedition. The report includesadescrip- ICING. MEETINGS. ICE REMOVAL. ICE PRE.
Research Program, conducted from January 1972 to slay tion of the two radiosonde systems used, a chronological VNIN
1982. The program was officially complete in October listing of all 110 soundings made during the expedition. VNIN
!960. Six types of publications are included' 1) Publications a discussion of measured and derived quantities, listings
in open literature (which may include papers in jornals. of all of the sounding data, and plots to 5 kmt of the
chapters in books and books). 2) technical reports. 3) engineer potential temperature profile from each sounding. SR 83-18
technical letters. 4) draft translations (mainly from Russian). EFFECT OF UNCONFINED LOADING ON THE
5) theses and dissertations (MS. Ph.D.). and 6) presentations UNFROZEN WATER CONTENT OF MANCHES-
at scsentific conrernces TER SILT.

SR 83-10 SR 813.14 Oliphant. J.L. ct al. June 1983. lip. ADA-131 851.
SYNOPTIC METEOROLOGY DURING THlE REPORTS OF THE U.S,.USS.R. WEDDELL 13 ref's.
SNOW-ONE-A FIELD EXPERIMENT. POLYNYA EXPEDITION OCTODER-NOVEM- Tice. A.R.. Berg. R.

Billl. .A. ay193.80p. DA13 $8,8 ef.DER 1931 VOLUME 7: SURFACE-LEVEL 39-1370
38-8. A.My 93 9p.A5-3 8.8rfs METEOROLOGICAL DATA. FROZEN GROUND STRENGTH. LOADS

SNOWFALL, STORMS. FREEZING. SYNOPTIC Andreas. EL. et al. May 1983. 32p.. ADA-134 476. (FORCES). UNFROZEN WATER CONTENT.
METEOROLOGY. PRCPITO I re's. SOIL WATER. TEMPERATURE MEASUiRE-

(MEEORLOY). MEEROLIAO Mskshtaa. A.P. MENT. NUCLEAR MAGNETIC RESONANCE.
DAETA.OOY) EEROOIA 38-867 THERMODYNAMICS.
DTdA.l topei ytm n ete rnsta METEOROLOGICAL DATA. SEA ICE. ICE TEM- Frozen samplles of a Manchester silt having wario" total
cried the northeastern United States during the S% . PERATURE. WIND VELOCITY. AIR TEMPERA- water contents were subjected to several surcharge loads.
ONE-A Field Esperimsent fro 30 ovember to 20 December TURE. HUMIDITY. SOLAR RADIATION. AN- and the unfrozen wate content was measured with NMR

TAR TIC -W DDEL SA.as the temperature was gradually raised The surcharge1921 and from 3 Jantuary to 10 February 1992 are sumrzd A CIA W D ELSA pessure had a greater effect an the t..froren water contentThis experiment is the second of a series of winter measure- This report summarizes a coniprchesiiv set Of aurfac'level than had been predicted smag the Clesuaue-Clepeyroaeqahsoe,
meats of the influene of atmosphseric obscurante on elerctra- metcorolr-gieal data collected an the MrkAil Sons. Ome This effect was explained by cansidering the loaded samples
optical system performance The analysis of the large- tea ice in the southern ocean during the U.S .11.5.53. Weddell as nonequilibrium systems in which the surcharge peesaures,
scale synoptic weathier patterns that developed during the Po~yny Expedition in coean~vmero 1931. The were conceatrated in the ice pite.
field test period constitutes a critical component of the research data aniabled here comprise three distinct sets of measure-
program Preeipitatinnorthern Vermont during SiOW meats: the standard meteorological observations at 3-hour
ONE-A was near normal for the region. Numerous separat intetrvals for 41 corncurtive, das. radiation and ice-surface
snowfall events, including somec with substantial amounts temsperature measuremenrts every hour for 23 days whide SR 83.19
of snow. were recorded during the experiment period. Al. the &Imo was within the Antarctic ice pack, and 23 sets PREDICTING LAKE ICE DECAY.
moat all or the storms that produced more than 6 cm of atmospheric surface-layer profiles of velocity, temperature Ashton. G.D.. June 19$3.,4p.. ADA-132 012. 4 refLs
of snow resulted from coastal cyclogenesis or developing and humidity for various sea-ice conditions. (Auth.) 38-471
waves that deepened as they moved north or notheiastwardLA E I .IC DTRO AIO . H T
ailoag the Atlantic coastline. The nmajorsty of the otherLA E I .IC DTRO AIN.H T
eveaits with lighter amounts of freezing precipitation were TRANSFER. FORECASTING. DEGREE DAYS.
cawmd by less intense storm systems. troughs. or fronts ANALYSIS (MATHEMATICS).
that traversed the regsn from the west or northwest and SR 83-IS A niae.yer record of the lake ice decay pattern of Pet
ohme moved qite rapidly. SHORELINE EROSION AND SHORE STRUC. Pond in Lymne. New Hampshire. is anayzed ssag a simaplec

TURE DAMAGE ON THE ST. MARTS RIVER. algorithm. Qite #-4d correlatio between decay rates
SR 841 uetben .L.May1983 36.. DA.1433.4refsad thawing dergree-days are obtained smugs heat trainsfer

EFIFECT OF VESSEL SIZE ON SHORELINE 32-S86 afiinso h re f1-0~s re
AND SHORE STRUCTURE DAMAGE ALONG SHORELINE MODIFICATION. SHORE ERO-
THE GREAT LAKES CONNECTING CHAN- SION. FAST ICE. SEDIMENT TRANSPORT.
NEI.S. STRUCTURES. DAMAGE ICE NAVIGATION. ROT OPTE3-US2..WEDL
Wasebben. J.L. May 1983. 62p_. ADA-134 37. 13 ICE FLOES. PIERS.REO T OF HEUS-.& . ED IL

rek From 1%61 to 1470 navigaton On the SL ays, w POLYNT*A EXPEDITON. OCTOSER-NOVEM1-
40-4677 closed for the winter from mid-Decembert to id.ApiL DR 1961. VOLUME S. SEA ICE OSUVA-
SHORES. CHANNELS (WATERWAYS). ICE Subsequent estension a the navigtion season to include TIONS.
LOADS. SHIPS. STRUCTURES. DAMAGE- the winter months resulted in complaints of shorlie and Ackley. S.F.. et al. Jam. 1"33. 6p. +I 59p.. ADA-130
VELOCITY. GREAT LAKES. dock damage along the navigation chainels. Studies wer 140.4 ref's.
In conjunction with the Great Likes connecting4 channels initiated to c.,in the potetal for n gtneaed da. Smith. SJ.
ad harboes study. th'is report esamines the ptentil damage age. but infoetnation an damage during a navigation-free 39-3110
to the shore and shoce structures due to an inrcawse %inter wa s cking. Snc hamited nasigation as planned SEA ICE DISTRIBUTION. POLYNYAS. ICEvessel sire. The areas considered in thism reote ftdring the 197940 winter, the St. Msys Riser sstCO
Uaitod States shorelies along t%e St Marys. Stir -. ol eeaie ne eaieyudsate ~ O S
Detroit rivers. The potential for shoreline or shore structure The report eamnes potentil naiainrltddamage Sea ice c..ndis-uas are presented in sevral fiorsi-ats These
damage due to an increase in vssel sire was reviewed mecchan-siss and pretsents data fromn the closed navigation include an ice coaditneas map prepared by the sip-s meeor..

waves were ruled .it as a damage chanismn since the during previou periodts with winter navigation taken by one i-fthe autlior. and daily tatellite pliotigraplis
an~alysis shnwed that the conteMplwa~e increases in %essel These are presented in a format compriling each davs conditions
size would not sigin.Jy affect wav heights in t mearshore it o hr ateli-age d etbc.m' aes c ciion, ad
toae. Propeller wash was discounte for simila reasons with other sredcAnrsga c admer.. og ica measemns
Ship-inducerd drawrdown was determed to he the ms)vr SR It.1 oade rn th endiro (tc oic

prdcemr d e. ! potntiain is N- O E-B DATA REPORT.
seveey restricted ch-nnel sections for the sire increase Sales. R.E.cii.June 1993.294. ADB"$% 2.24. Ref's.
considered here. By far the mnot: sigifcant factor in passims. For individual papers see 39-1952 through SR 813.20
ship-related damage poctential is vssel spced la a!--~ 39-1961- For SNOW-ONE-A prelimianary data re- SNOW COVER AND METEOROLOGY AT AL-
all areas the effect af an increase in vesel sire could be ~ 7-1094 (SR 82.3). LAGASW. MAINE. 1"74-190.
elimated bj a redution m~ vssel speed -2 r-0- n p or se

Bcowenr. S.L. cii. Sates. R. June 1953. 4 9p. ADA-132 013. 4 ref's.
SR 83.12 39-1951 33-472
MIZEX-A PROGRAM FOR MF.SOSCALE AIR- SNOWFI.AKES. WAVE PROPAGATION. MI1. SNOW COVER DISTRIBUTION. SNOW SUR-
ICE-OCEAN INTERACTION FXPF.RIMENTS TARY OPERATION. SNOWFALL SNOW- VE.YS. SNOW WATER EQUIVALENT. PRECIPI-
IN ARCTIC MARGINAL ICE ZO)NES. 2. A STORMS. METEOROL.OGICAL DATA. VIISILI- TATION (METEOROL.OGY). WEATHER STA.
SCIENCE PLAN FOR A SUMMER MARGINAL TY. ELECTROMAGNETIC PROPERTIES. OPTI. TIONS. METEOROLOGICAL DATA. I NITE!)
ICE ZONE F.XPERIMENT IN THlE FRAM CAL PROPERTIES. TRANSMISSION STATE.S-MAINE ALLAGASH
STRAIT/GREENLAND SEA:* 1294. This is the thir in a series i- data reports on the SNOWl A eN...nplrt meteorological field sta:ion Sad a -no ssrvrs

ficl ev'eriments of th- IS$ Arm) Cor' 4f Engineer network were set ius in the Allagasi rie aLrsfhed toJoharneaser. 0 M. cii. %lay leSi, 
4

!p. ADA-l. 134 e "atrfelrd OS~cslato Research Programn it coni- record basett..vewontnspro to contrucrs-.nothe zct..vea
872. Refs. p 19-21 ta data obtainedt k) the t_"S Arm? Cold Regions Researilh Dxskc)-1.inci.'n Dam in the upp~er St John Riser Basin
Hibler. W.D - Ils, cii. Uhaithtrr% P. cii. Campbell. arid Enginering Llsorator% and other agcncies during the in Allagah. Maine %call) three )earv ^f daily data
WJ..cd. ilasscm.snn. ; .od. -ycr. I.eil. Du.-bar. NI., 0%~O O F 11ftlriles.mnsnt at Camp tiraal. Michigan. 104t IV* Mias 115501 aft vummired And .onvward t.

ed.w-en 10 November Xn.0 I')ecemher 14i: Included long-trm r-tic condsia-ri for nearby Nationa Weather
39-376 arc daai-n meteorog. atmosphcric ti tuienr.vsi and Serice stai-n Air tesiperstur value for Aflagih awe

ICE W TER NTERACF.ICF AR I'~TFRACE. IR transiv=ii. muow charateirti-n. miltieter aelnth smlar to those for &%c to" nearest oaeterologial stationt.
IC W TE ITEFA E IF IRIN ERAC.raar, propgation trxnsmittac throughl fiting and looing water girstent prm;pitata-n enom rd snowfall totais

ICE NAVIGATION. ICE EDtGE. RESF.EARCII sr,-. the lis - zcm. tl~e 'tAR T ssmen. sndl rrctminasn in the Allagash Ivan wre inionivir-i oith those for neait.)
PROJECTS. GREENLAND SF.A. smk ril ith vii- as a cotathailtrouod nrseeA.loswal steto~s
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SR SPECIAL REPORTS

SR 83-21 and platfotrs for exploring and producing oil. gas. and SR 83.30
EXAMINATION OF A BLISTERED BUILT-UP hard mincrals both on and under the sea loor ISTORICAL BANK RECESSION AT SELECT-

identifi knowledge that is needed of scafloo phenmenaH I
ROOF: O'NEILL BUILDING, HANSCOM AIR and ondims. and. for sevral ameas m f Mal" concern. ED SITES ALONG CORPS OF ENGINEERS
FORCE BASE. recommends special researcl These recomr.sendations are RESERVOIRS.
Korhonen, C., et al. June 1983. 12p.. ADA-133 042. intended to enhance the ability of the eng 1cer and operetor Gatto. LW.. ct at. Sep. 1983. 103p.. ADA-138 030.
2 refs. to anticipate and &void problems that may be posed by Refs. p.

7 6- 7
9.

Greatorex. A. scaoo and coastal phenomena, and guard against the eff"t Doe. W.W.. Ill.
38-123 of such events as thaw subsidence and erosion. 39-1371
ROOFS. DEFORMATION. COLD WEATHER SOIL EROSION. RESERVOIRS. BANKS (WA-
TESTS. MOISTURE. INFRARED SPECTROS- SR 33-26 TERWAYS). ICE COVER EFFECT. FREEZE
COPY. LAND TREATMENT PROCESSES WITHIN THAW CYCLES. SHORELINE MODIFICATION.
Dlister arc a common defect in brlt-up roofs. In January CAPDET (COMPUTER-ASSISTED PROCE- ENVIRONMENTAL IMPACT. WATER WAVES.
1913 we aamicd a recently constructed built-up roof at DURE FOR THE DESIGN AND EVALUATION WIND FACTORS. CLIMATIC FACTORS.
Hascom Air Force Base in Redford. Massachusetts. to deter- OF WASTEWATER TREATMENT SYSTEMS). This Analysis was done to improve our understanding of
mine te cause of its blisters. We used an infrared scanner n k recon arelimnary
took ten core samples. conducted visual examinations. andi Merry. Ci.. ct a. Sep. 1983. 

7
9p.. ADA-I34 766. te patterns of rervr bank rcesonk as a prelcminary

cut open three blisters. Our fndings show that the mcm- Refs. p.70-72. sn eavironmentl idt plu o c spirn objcti proc
brne is essentially watertight and that the blisters were Corey. M.W.. Epps. J.W.. Harris. R.W.. Cullinane. to obscrvc and doctunebt bank c..ctcxtsr. eondttions
caused by voids that were built into the roof during construc- M.J. Jr. and changes along reservoirs with erodg banks, to c.ustime

. Poor wrkmanip and cold weather are the likely 38-887 the amounts of historical bank recession, and to aralyzc
causes of the voids. With proper maintenance reasonable LAND RECLAMATION. WASTE TREATMENT, sispossiblecaacs. Acrialphotographsswerce.edtoobserve
performa~nc an be achieved from this timperfect roof WATER TREATMENT. SEEPAGE. COMP theER- te historical bank ch.ngs and to estimate bank reccssion
SR 3AT IZED SIMULATION. ANALYSIS (MATHEMAT- Site reconnaissa-ce. discussions with Corps persoanl. andSTM I TRANSIENT HEAT FLOWSATION. ANDLYS published reports were used to evaluate possitk relationshipsESTIMATING TRANSIENT HEAT FLOWS AND ICS). betan the recession and rcscroir bank condtions.MEASURING SURFACE TEMPERATURES OF A sum'mary of thc first, second-, and third-ordet design
A BUILT-UP ROOF. steps for the three land treatment unit processes (slow infitgr- SR 8331
Korhonen. C. July 1983. 20p.. ADA-133 043.4 refs. tion. rapid infitration and overdand flow) within the CAPODIT PROCEEDINGS. VOLI.
38-541 model is presented. The first.oder design. consisting of Snow Symposium. 3rd. Hanocr. NH. Aug. 9-10.
HEAT TRANSFER. SURFACE TEMPERATURE. the ba-i sanitary enlincring processes for slow infiltration. 1983. Oct. 1983. 241p.. ADB-079 265. Refs. passim.
ROOFS, INFRARED EQUIPMENT. THERMAL rapid 'nfitra and merland flow. is dcscrbed in tereOs For indiidual papers see 38-2119 through 38-2138.
INSULATION, of the selctd procedures and the computer T t 38-2118

sIcond-order design is a description of the quatiti and
Transientbeatflow throughaultlayeredb!dincomponcnt .,, calculated for each land tr me.nt process. The SNOW PHYSICS. SNOW CRYSTAL STRUC-
can be estimtd using the transfer function method prsctcd th.rd.ordrdesi is thc calculation of the unit process costs TURE. SNOW WATER EQUIVALENT. SNOW-
in the ASHNAE (1977) Handook of'Fn t. So' by applying prices to the quantits and stre calculated FALL. HEAT TRANSFER. SNOW SURVEYS. MI-
air temperature is one parameter recominded for use in durng the Uec.ordcr design step. CROWAVES. REMOTE SENSING. ANAI.YSIS
this method. but surface tenperaturc, -ere shown to be
a reasonable substitute. Although the r.agnitudc of the (MATHEMATICS). MEETINGS.
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CONDUCTIVE BACKFILL FOR IMPROVING RELATIONSHIPS AMONG BANK RECESSION, SALT ACTION ON CONCRETE.
ELECTRICAL GROUNDING IN FROZEN VEGETATION, SOILS, SEDIMENTS AND PER. Sayward, J.M., Aug. 1984, 

69p., ADA-147 812, Refs.
SOILS. MAFROST ON THE TANANA RIVER NEAR p.52-57.
Sellmann, P.V., et al, June 1984, 19p., ADA-144 861, FAIRBANKS, ALASKA. 39-1046
14 refs. Gatto, L.W., July 1984, 53p., ADA-152 332, 31 refs. CONCRETE PAVEMENTS, SALTING, CORRO-
Delaney, A.J., Arcone, S.A. 39-3030 SION, FREEZE THAW CYCLES, DAMAGE,
39-561 BANKS (WATERWAYS), SOIL EROSION, PER. REINFORCED CONCRETES, WEATHERING,
FROZEN GROUND PHYSICS, ELEC3IRICAL MAFROST DISTRIBUTION, VEGETATION, BRIDGES, CHEMICAL ICE PREVENTION.
GROUNDING, ELECIRICAL RESISTIVITy .IVER FLOW, SEDIMENTS, HYDRAULICS, CRACKING (FRACTURING),
FREEZE THAW CYC.. n, rn.... _:- "' - rrlY- UNITED STATES-ALASKA-TANANA RIVER. Serious deterioration of concrete bridges by deicing salts
SICS, SALINE SOILS, GRAIN SIZE, SOIL TEM- The objective of this analysis was to determine if available is generally ascribed to depassivation and corrosion of reinforc-
PERATURE, GROUND ICE, TESTS. data are useful in identifying the characteristics that contribute ing steel, as growth of its corrosion products causes spalling.
This report describes two new methods for computing borehole to erodibility of the banks along two reaches of the Tanana Here, simple evaporative tests simulated the salt weathering
geometry from discrer, measurements of borehole mclination River Existing data on bank vegetation, soils, sediments that slowly crumbles rocks in nature, where crystals growing
and azimuth. Ir I e first method borehole mclination and permafrost were used. Because these data were general from pore water fed from below stress the matrix just as
and azimuth are -. .jed to vary linearly with arc length. and not collected for the purpose of site-specific analysis, do ice crystals in frost heaving soil. Like needle ice
Thiresults in an analytic model of the borehole that is the analytical approach was simple and did not include (surface frost action in soil) the salt columns exuded from
continuous but not smooth. The second model, which any statistical tests The data were visually comnrsed concrete also lifted tiny particles, signifying crumbling Mi-
takes borehole inclination and azimuth to vary quadratically to the locations and estimated amounts of historical recession crocracks developed in 1-3 years of after-test dry storage.
with arc length between three measuring points, improves to evaluate if any relationships were obvious. The results
the smoothness of the model but the analysis must be carried of this analysis showed no useful relationships. SR 84-26
out numerically. These models were applied to the installs- SECONDARY STRESS WITHIN THE STRUC-
tions. In all cases salt backfilling reduced the resistance TURAL FRAME OF DYE-3:1978-1983.
to ground, with 175 ohms being the lowest obtained. Reduc. SR 84-22 URaL e Ol S e. 19 8 -18
tiona varied from very small to an order of magnitude. MINE DETECTION USING NON.SINUSOIDAL refs.
Resistance also decreased over several seasons. Geneally RADAR. PART 1: SPATIAL ANALYSIS OF Toiasson, W, Fisk, D, Keller, D., Korhonen, C.
the greatest improvement and lowest values were obtained
in t'c perennially frozen silt in interior Alaska. Data LABORATORY TEST DATA. 39-1138
from .slder silt suggest that salt backfilling will not be Dean, A.M., Jr., eta], Aug. 1984,9,p., ADA-150 471, SNOW LOADS, STRESSES, MILITARY FACILI-
effective in arctic settings. Measurements at a partially 8 refs. TIES, STRUCTURES, FOUNDATIONS, LOADS
thawed, cosae-grained site indicate that salt was moving Martinson, C.R (FORCES), WIND FACTORS, COLD WEATHER
much more rapidly (approximately five times as fast) away 41-462
from the treated backfill than at the silt site in the CRREL MILITARY RESEARCH, COLD WEATHER CONSTRUCTION, GREENLAND.permfros tunel.DEW line ice cap station DYE-3 was moved sidays 210
periafroat tunnel. TESTS, MINES (ORDNANCE), RADAR ft and placid on a new foundation in 1977, then raised

SR 84-18 ECHOES, COUNTERMEASURES, GROUND 27 ft in 1978. Secondary forces within the structural
EFFECT OF SEASONAL SOIL CONDITIONS THAWING. steel framework were measured in 1978, 1981, 1982 and
ON THE RELIABILITY OF THE MIS LAND The interaction among UHF radiation, winter roadway condi- 1913 The overall level of secondary stresses had increased
MINE. tions and buried mines was investigated in a refrigerated but through 1983 the columns were still within their stress
Richmond, P.W., er al, June 1984, 35p., ADB.085 452, facility. The near-field spatial return from each target limitations. Some localized overstress L4 expected in 1984.was unique. When the target was not in the near field The concept of using above-suface trussez to resist windIn English and Korean. 2 refs. the spatial return was not at all unique Cobbles in the loads and brace the eight columns has proven to be satisfactory.
Ho, S.C., Dittemore, H.R. medium had little effect, but surface-thawed conditons signifi. It has eliminated the subsurface enclosures used in the past
39-562 cantly affected the spatial return, and the reflected signal to protect subsurface trusses, enclosures that proved to be
FROZEN GROUND STRENGTH, SOIL strength and frequency content. The primary frequency the structural weak link of the original facility, their elimination
STRENGTH, MILITARY ENGINEERING, EX- content of the returned igral was either 'pread over a has resulted in a stronger facility that is easier to maintain
PLOSIVES, 'LASTING, METEOROLOGICAL band broader than that of the transmitted primary frequencies, The measurements and findings of this program were usedor .3mpletcly outside of the primary detection band. We in the development of the design to extend the life ofDATA, TESTS. cjnclude that the complexity of winter roadway conditions DYE-3 to be implemented in 1984 That work should
Inert MIS mines with live fuzes were tested f,.r fune.tonimg requires 1) a much broader frequency band than is currently reduce the level of secondary stresses in the frame.
under four soil conditions (immediately after mstalation in being considered, and 2) a more complex and edaptive back-
July, and in November, January and April). The mines grouno-remoosl, signal-enhancement scheme than is currently SR 84-27
were installed vring current emplacement doctrinc and in'iated usej Further, more data are required descrioing the interac- DEUTERIUM DIFFUSION IN A SOIL-WATER-
by driving a tank over them Results showed significant tion m the winter media, UHF radiation, and buried mines DEUMIXTURE.
degradation in function;,ig rites during winter, which was so that adequate detection instrumentation can be developed ICE Ia TUE.
attributed to frozen soil. A ch~ange in installation doctrin. Oliphant, J.L., ct al, Sep. 1984, 1 lp., ADA-148 457, 7
i3 recommended refs

SR 8419 SAl 84-23 Tice, A R.
SNOW-TWO/SMOKE WEEK VI FIELD EXPERI- BUCKLING ANALYSIS OF CRACKED, FLOAT- 39-1139
MENT PLAN. ING ICE SHEETS. FROZEN GROUND PHYSICS, ISOTOPES, SOIL
Redfield, R.K., eta!, June 1984, Sip., APB-089 502. Adley, M.D., et al, Aug 1984, 28p., ADA-147 330,24 WATER MIGRATION, PHASE TRANSFORMA
Farmer, W.M., Ebersole, J R refs. TIONS, TESTS, LABORATORY TECHNIQUES.
39.3031 Sodhi, D.S. An experiment was performed to determine the rate of
SNOWFALL, TRANSMISSIVITY, WAVE PROPA- 39-715 equilibration of deuterium between the ice and liquid phases
GATION, SC ITER!NG, SMOKE GENERA- ICE LOADS, FLOATING ICE, OFFSHORE of water in partially frozen soil The results of this expert-

ment arc consistent with a diffusion rate of deuterium in
IORS, FALLiNG BODIES, VISIBILITY, EXPLO- STRUCTJRES, ICE SHEETS, ICE PRESSURE, iceofl or2ten-blionthssqcmis Amethodfurcalculating
SIVES, SNOW COVER EFFECT, BLOWING ICE CRACKS, ANALYSIS (MATHEMATICS), the approximate equilibraion time, given the size of the
SNOW, TESTS, I-ELICOPTERS. TESTS, ICE DEFORMATION. ice crystals in the system, is provided This calculation

A buckling analysis of craced, floating ice sheets is presented; compares well with the experimental results.
SR 84-20 both symmetrical and unsymmetrical shapes were investigated
SNOW-TWO DATA REPORT. VOLUME 2: SYS- The inite element method was 0sed for the in-plane analystis SR 84-28
TEM PERFORMANCE. as well as the out-of-plaii. analysis The results of the MIZEX-A PROGRAM FOR MESOSCALE AIR-Jordan, %.., ed, June 1934, 411p., ADB-101 241, Refs. analyses of symmetrically shaped ice sheets ire compared ICEto thos of previous analyses where a radial stress field -OCEAN INTERACTION EXPERIMENTSpassim. For vol. 1 see 39-3031. For individual pa: v.a assumed 'ir the in-plane st-esses, and there is good IN ARCTIC MARGINAL t*- 7ONES. 4: INI.
pers see 40-3773 tlbrough 40-3787. agreemccir: ,etween them. 1. re'its of theo-etical analyses TIAL RESULTS AND ANAL. ; FROM MIZEX
40-3772 are .c-npared to experimental data obtained in small-scale 83. Scp. 1984, 56p., ADA-148 25, Refs. passim. For
SNOW PHYSICS, MILITARY OPFRATION, laboratory experi tents individual papers see 39-1124 through 39-1130.
WAVE PROPAGATION, TRANSMISSION, 39-I 123
SMOKE GENERATORS, L!GHT SCATTERING, ICE MECHANICS. DRIFT STATIONS, ICE
ELECTROMAGNETIC PROPERTIE9. SNOW- SR 84-24 EDGE, SEA ICE DISTRIBUTION, RHEOLOGY,
FALL, BLcWING SNOW, VISIBILITY, DE lEC- CLIMATE Af CRREL, HANCVER, NEW HAMP- ICE CREEP, OCEANOGRIPHY, ICE WATER IN-
TION, COLD WEATHER PERFORMANCE. SHIRE. TERFACE, ICE AIR INTERFACE, ICE CONDI-
tiie ONOW-TWO/Smoke Week VI Field Expe.ment held Bates, R.E., Aug. 1984, 78p., A!A-148 400, 6 refs. TIONS.
at Camp Grayling. Michigan. was a croperative efijtt if 39-647
the U.S. Army Cold Regions Research and l,ngimearing Labors- CLIMATE, METEOROLOGICAL DATA, SNOW- SR 84-29
tory andthe Office of !he Project Manager Smoke/Obscurants PA!L, r?.ECPITATION (METEOROLOGY), MIZEX: A PROGRAM FOR MESOSCALE AIR-
the main objective of shich wts to studv the effecs of WEMTHERSTATIONS, 'REELiNG POINTS. DE- ICE-OCEAN INTERACTION EXPERIMENTS
manmade and naturai obscurants on the performance Of
electro-opticati and mllhmetc. wavelength devices "rhis GREE DAYS, UN!i ED STATES-NEW HAMP- IN ARCTIC MARGINAL ICE ZONES. 5:
report pre-ents the results obtained by CRREL and sonic SHIPE-HANOVER. MIZEX 84 SUMMER EXPERIMENT PI
20 other dgncies during r SNOW-TWO phase of the A 10-year climAialogical record of mit.orological data collect- RELIMINARY REPORTS.
expeiment, coven-4 the periods 28 Novn ber to 21 December oci at t-.' CRREL meteviological station is presented for P
1983 ant 4 January tc Q Narch 1984 It is th. foun

t, 
thn period October 1972 through December 1982 Data Johanncsscn, 0 M, cd, Oct 1984, 1'I(p., ADA-148

in r series os data -cports an the sNOW lel.' erimen presenied aludc air temperature, heating and freezing degree- 986, Rcfs passim For selected papers see 40-4691
sp. nto~ed b) the U.S. Army Corps of Eng,ncers Winter days. relative humidity. dew point, precipitation, snowfall, through 40-4703.
Battlefield Obscurat-on Reseach Program The recport is ,:nid pecd and direction, solar radiation and evaporation Horn, D.A.. ed.
in two main volumes vith a s'pplementul classified vouumc Air temperature and precipitation monthly and annualy are 40-4690
The first volume covers the eenrsil tops, of meteoroir,y compared statistically to the 30-year normal and the periil- ICE PHYSIod. DRIFT S rATIONS, ICE EDGE,
and snow characte,'zaton, the se.ond covers ih. topics of , f-i'.ord normal for Hsnover, %4gw Hampshire The appen- PSYAIC , E O T SSIN CE G
electromagnetic wave transmission through falling and blowing dix gives i l) and monthly values '-r the entire period
sno", taSrgetbackground signatures, and system performance of record sor.. .omparisons are made between the lo- PHY, ACOUSTIC MEASUREMENT, MARINE BI-
in snow. year averages and the long.ters normals. OLOGY. ICE FLOES
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SPEu..SAL REPORTS SR

SR 84-30 SR 84-35 SR 85-02
CONVENTIONAL LAND MINES IN MTITER: PROCEEDINGS, VOL.1. SURVEY OF ICE PROBLEM AREAS IN NAVI-
EMPLACEMENT IN FROZEN SOIL, USE OF Snow Symposium, 4th, Hanover, NH, Aug. 14-16, GABLE WATERWAYS.
TRIP WIRES AND EFFECT OF FREEZING 1984, Dr. 1984, 

4
33p., ADB-090 935, Refs. passim. Zufelt, J, et al, Apr. 1985, 32p., ADA-157 477.

RAIN. F'or individual papers see 39-2945 through 39-2981. Calkins, D.J.
Richmond, P.W., Nov. 1984, 23p., ADB-091 027, 9 39-2944 40-3360
refs. SNOW PHYSICS, SNOWFALL, TRANSMISSIVI- ICE NAVIGATION, ICING, LOCKS (WATER.
40-3580 TY, MILITARY OPERATION, SNOWFLAKES, WAYS), DAMS, ICE CONTROL, RIVER ICE, ICE
MILITARY ENGINEERING, AUGERS, FROZEN SCATTERING, SMOKE GENERATORS, CONDITIONS, ICE JAMS, ICE BREAKUP.
GROUND, SNOW COVER, MINES (ORD- AEROSOLS, MEETINGS, REFLECTIVITY, This report presents the findings of a survey of ice problems
NANCE), RAIN, FREEZING, SEASONAL !EMOTE SENSING, SPECTRA. encountered on the nation's major navigable waterways A
VARIATIONS. survey questionnaire was developed and, through a fieldreview group, was distributed to lock and dam facilities
This report presents information relating to land mine use onvte ghey. Monongihea Oo kandwham fakaskia,

in wnte. Treeares ae adresed:theempaceenton the Allegheny, Monongahela, Ohio, Kanawha. Kaskaskia,
in winter. Three areas are addressed: the emplacement and Mississippi Rivers and the Illinois Waterway. Analysis
of mines in frozen soil, the use of tnp wires in snow SR 84-36 of the completed questionnaires identified 13 ice problem
and the effect of freezing rain on antitank mines Data
from a minefield installation exercise provide information PERMAFROST, SEASONALLY FROZEN categories, The report describes each category of icc prob-
on the installation of a 100-m minefield under summer and GROUND, SNOW COVER AND VEGETATION lem encountered, as well as the cited methods, operational
winter conditions IN THE USSR. and/or structural, undertaken to reduce the impact of each

Big], S.R., Dec. 1984, 128p., ADA-153 628, Refs. ice problem.
SR 84-31 p.

2 6
-

3 1
. SR 85-03

COMPARISON OF THREE COMPACTORS 40-1052 PR85-A3
USED IN POTHOLE REPAIR. PERMAFROST DISTRIBUTION, ACTIVE LAY- CESSES IN THE SOUTHERN KENAI MOUN-
Snelling, M.A., et al, Nov. 1984, 14p, ADA-149 937, ER, SNOW COVER, VEGETATION, PERMA- TAINS, ALASKA.
2 refs. FROST THERMAL PROPERTIES, PERMA- TaiN, A KA.
Eaton, R.A. FROST DEPTH, GROUND ICE, SEASONAL Bailey, P.K., Apr. 1985, 60p., ADA-157 459, Refs.

39.2099 VARIATIONS, USSR. p 54-60.
ROAD MAINTENANCE, BITUMINOUS CON- A survey of the Cold Regions Science and TechnologyBibhog- 40P764
CRETES, COMPACTION, EQUIPMENT, DENSI- raphy and other references in the CRREL library was conduct- PERIGLACIAL PROCESSES. LANDFORMS.

TY (MASS/VOLUME), TEMPERATURE EF- ed to compile recent information about several Soviet physi- PERMAFROST DISTRIBUTION, GEOMOR-

FECIS. ogeographic features, permafrost, seasonally frozen ground, PHOLOGY, PATTERNED GROUND, NUNA-

This report is a summary of the results of a compaction snow cover and vegetation The products of the study TAKS, ALTIPLANATION, NIVATION, SOIL
study using recycled hot mis asphalt concrete conducted are 1) a series of maps presenting the general distribution TEMPERATURE, UNITED STATES-ALASKA-
d uring Angust 1983 in an indoor facility at CRREL in of these features over the entire Soviet Union and 2) a KENAI MOUNTAINS.
Hanover. New Hampshire. This tudy compared three collectioand permafrps showing the local distbuton of ground The distr-'.ton and characteristics of penglacial landforms
kinds of compactors for optimum performance, and also ice in the southern Kenai Mountains, Alaska, were investigated
considered such factors as temperature of the asphalt concrete during 1979 and 1980. The principal area of study was
mix, number of pases, size and depth of patches, and the a 1300-.mhigh mountain mass that stood as a nunatak during
number of lifts to fill the holes Results showed that the last general glaciation. Periglacial features in the area
a vibratory roller and vibratory plate compactor could both SR 84.37 include gelifluction lobes, nivation hollows. cryaplanation ter-
compact patches to the desired 98% of laboratory density, OVERVIEW OF TANANA RIVER MONITOR. races, lots, a string bog, and such patterned ground as
but that a 200-lb lawn roller could not Temperature ING AND RESEARCH STUDIES NEAR FAIR- sorted circles, sorted polygons, earth hummocks, sorted steps,
of the hot recycled mx is critical, with 250F being the sorted stnpes. and small ice.wedgc polygons
cut-off temperature It was shown that if the mix is BANKS, ALASKA.
not compacted promptly after placement and is allowed Neill, C.R, et al, Jan. 1984, 98p. + 5 appends., ADA- SR 85.04
to cool below 250F, proper compaction may not be attained 167 790, Refs. passims For individual articles see 38- USER'S GUIDE FOR THE BIBSORT PROGRAM

4207 through 38-4211. FOR THE IBM-PC PERSONAL COMPUTER.
SR 84-32 Buska, J S, Cnacho. E.F, Collins, C M, Gatto, L W Kyriukakis, T., et a], Apr. 1985, 61p., ADA-157 936.
FROZEN PRECIPITATION AND CONCUR- 38-4206 Iskandar, I.K.
RENT WEATHER: A CASE STUDY FOR MUN. BANKS (WATERWAYS), RIVER FLOW, SOIL 39-4055
CHEN/RIEM, WEST GERMANY. EROSION, SEDIMENT TRANSPORT, FLOOD DATA PROCESSING, BIBLIOGRAPHIES,

Bilello, M.A.,Nov 1984,47p, ADA-149227,29 refs CONTROL, EMBANKMENTS, ENVIRONMEN- MANUALS, COMPUTER PROGRAMS, COM-
39-1731 TAL IMPACT, AERIAL SURVEYS, PERMA- PUTER APPLICATIONS.
WEATHER FORECASTING, SNOWFALL, FROST, COUNTERMEASURES, UNITED Thio report is intended to provide the reader with step.
METEOROLOGICAL DATA, MILITARY OPER- STATES-ALASKA-TANANA RIVER by-step istructions on how to use the BIBSORT computer
ATION, PRECIPITATION (METEOROLOGY), The Tanana River changes character in the vicinity of Fair- program on the hItM Personal Computer The program
VISIBILITY, FREEZING, RAIN, WINTER, CLI- banks, from the braided pattern upstream of North Pole allows storage and retrieval of hibliographic data The
MATE, GERMANY-MUNICH. to the anastomosing or irregular meander pattern downstream program has been tested on an IBM-XT. using DOS 1.1
Thisstudyevalatesstatisticaldatafortwoormoremeteorolog- of the Chena Riser confluence This transition in planform or 2 I The program requires a monitor and a printer
teal parameters, recorded concurrently, to improve prediction is accompanied b) a marked decrease in gradient and a This user's guide dascusses how to prepare diskettes to enter
of atmospheric conditions that would obscure a winter battle. change,, dominant bed material from gravel to sand Within the data, ho, to name categories and flies. how to open
field. The analysis considers only freezing precipitation the past 50 years the river has been affected by a variety categories and files, and how to enter data The guide
types that ,ere categorized and correlated with simultaneously of human ativjites, including flood control works, access also shows how to sort and store data. edit, delete, or
observed weather conditions, such as temperature, humidity causeways and gravel euiactions The Phase Ill in-river append the data. and how to obtain a hard copy of the
and visibility, using I I years of winter weather records for eve and groin .onstruction constituted a strong local disturb- sorted data Each data diskette ian take up to 500 entries,
Munchen/Riem, Federal Republic of Germany. These re- an ce of the river system where local river slope was steepened assuming 512 chara.cters per entr) A section on how
sults arean example of the unusual and essential environmental and large quantities of bed material were put into transport to change the program to fit spofic needs is presented
information that can be derived from available records It from pilot .hannel enlaracment as the river adjusted to in Appendix A. and the program listing is in Appendix
is suggested that similar investigations should be conducted the new alignment As of the end of 1982. the full B
for other sites in central Europe. and final effects of this disturbance vee not clear Recom-

mendations are given regarding impacts from human activities, SR 85-05
SR 84-33 alleviation of impacts, levee protection, further interpretive WORKSHOP ON PERMAFROST GEOPHY-
rPROCEEDINGS3. analysis and future mot.itoring of river behavior. SICS, GOLDEN, COLORADO, 23-24 OCTOBER

orkshop on Ice Penetration Technology, Hanover, 1984.
NH, June 12-13, 1984, Dec 1984, 345p., ADB-093 Brown, J., ed, May 1985, 113p, ADA-157 485, Refs.
880, Refs. passim. Discussions, p.319-336. For in- passim. For individual papers see 40-1290 through
dividual papers see 40-1962 through 40-1965. SR 85-01
40-1961 CATALOG OF CORPS OF ENGINEERS STRUC. 40-1308.

PENETRATION TESTS, ICE COVER TURE INVENTORIES SUITABLE FOR THE Metz, M C. cd, Hockstra. P, cd

STRENGTH, ICE BREAKING, MILITARY OPER- ACID PRECIPITATION-STRUCTURE MATERI- 40-1289

ATION, ICE DRILLS, ICE COVER THICKNESS, AL STUDY. PERMAFROST PHYSICS, GEOPHYSICAL SUR-

MEETINGS, SEA ICE, SUBMARINES. Merry, C J, et al, Mar 1985, 40p, ADA-154 364, 4 VEYS, PERMAFROST DISTRIBUTION, SUBSEA

refs PERMAFROST, BOREHOLES. WELL LOGGING,

SR 84-34 McKim H.L., Humiston, N.H. MEETINGS. PERMAFROST THERMAL PROP-

ICE DRILLING TECHNOLOGY. 39.4054 ERTIES. OIL WELLS

Holdsworth, G, cd, Dec. 1984, 142p, ADA-156 733. PRECIPITATION (METEOROLOGY), CHEMI- SR
Refs. passim For individual papers see 40-1176 CAL PROPERTIES, CONSTRUCTION MATERI- 85.06
through 40-1199 or F-32743 through F-32750 ALS. ENVIRONMENTAL PROTECTION, DAM- MIZEX-A PROGRAM FOR MESOSCALE AIR-

Kulivinen. K.C. cd, Rand, .H , cd. International AGE, BLILDINGS. COST ANALYSIS. COMPLT- ICE-OCEAN INTERACTION EXPERIMENTS

Workshop/Symposium on Ice Drilling Technology, ER APPLICATIONS. IN ARCTIC MARGINAL ICE ZONES. 6:

2nd, Calgary, Alberta, ' ug 30-31, 1982. This report contains a survey of Corp% of Engineers floodplain MIZEX-WEST.

40-1175 inventories Itspurpose %asodctermite ifcnughbuilding Wadhams. P. cd. May 1985. 119p. ADA-167 310,
ICE CORING DRILLS. ICE CORES, BOREHOLE materials informaton wa% available it the Corp% data base Rcfs passitm r or itnditidual papers see 40-4167

E tibe usied for predit.ing the distributito of building materials through 40-1180
INSTRUMENTS, ICE DRILLS, MEETINGS, acr,,s the country as part of the }.PA acid rain assesment 40-4166
DRILLING FLUIDS, TEMPERATURE EFFECT S program The fll odplain surveys were rated usmg the SEA ICE DIS1 RIBU1ON, ICE AIR INTERFACE,
TheaSymposium on Ice DrillingTchnolog) dealt with rcscarth criteria of the date of the survey. the number of huildings. ICE iA 'ER INTERI'ACE. ICE MECHANICS,
on the operation and design <if ice coring drdl "arious the variet) of building matcrial, the amount of dimcn%os I REM ING . ICE MECHN ICE
types of drills, as well as drilling fluids used in the Arctir data listed for the bhtldings the land ciser types in the .MO-rE SENSING. ICE CONDITIONS. ICE
and Antarctic arc described The borchols and ic ocs Jata and whcthcr ,r tit t the data were ccmputcrircd S I"DGE. ICE ILOLS. V, IND f'ACTORS. WATER
are used to study ice physics and chmatc changes structure insentorcs art recommended for further stuty I EMIERATURt"
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SR SPECIAL REPORTS

SR 85-07 treatment systems in northern New England, presents proce- SR 85-16
ANALYSIS OF THE REVERE, QUINCY AND durs and criteria so that designers can avoid cold weather SAMPLE DIGESTION AND DRYING TECH-

STAMF O F STHRU EERE, ATA Y B ASES F problems in future systems It also contains detailed guid. NAMUE FORETIM A R RYOF MERH
STAMFORD STRUCIrURE DATA BASES FOR ance for assisting operators in overcoming current problems NIQUES FOR OPTIMAL RECOVERY OF MER.
PREDICTING BUILDING MATERIAL DISTRI- and deficiencies The information is organized and present- CURY FROM SOILS AND SEDIMENTS.
BUTION. ed in terms of the major process units that are likely to Cragin, J.H., et al, Sep. 1985, 16p., ADA-161 948, 9
Merry, C.J., et al, May 1985, 35p, ADA-157 458, 8 be found in a typical wastewater treatment system. A refs.
refs. number of detailed case studies of problems and solutions Foley, B.T.
LaPotin, P.J. at specific systems in northern New England are also included. 40-4456
40-1010 SOIL CHEMISTRY, SEDIMENTS, METALS, DE-
CONSTRUCTION MATERIALS, PRECIPITA- TECTION, CHEMICAL ANALYSIS, DRYING.
TION (METEOROLOGY), CHEMICAL PROPER- SR 85-12 Mercury in soils and sediments can be accurately determined
TIES, BUILDINGS, RAIN, FORECASTING SUITABILITY OF POLYVINYL CHLORIDE over the concentration range of 004 to 2 microgram Hg/g
Data bases on buildings in Revere and Quincy, Massachusetts, PIPE FOR MONITORING TNT, RDX, HMX using amalgamation on thin gold films Relative standard
and Stamford, Connecticut, were studied to determine if AND DNT IN GROUNDWATER. deviation of analysis is about 10%. A mild sample dissolution
a measure of building material distribution could be calculated Parker, L.V., et al, Aug. 1985, 27p., ADA-160 733, technique, involving HNO3 at 75C, produced quantitative
for a city using land use, census tract and the Corps' data Refs. p19-22.Hg recoverie for certified sediment samples and recoveries
on buildinga. Statistical measures of chi-square, asymmtc p, F ,equivalent to those of rigorous Purr-bomb digestions for
lambda. uncertainty coefficient, F ordinate, as wella Jenkins, T.F., Foley, B.T. other soil and sediment samples Oven drying of samples

l ucoertmty oefficien t and etaored satistcls we 40-1497 at ISOC resulted in significant losses of Hg from both soilcorrelation PIPES (TUBES), GROUND WATER, WATER and sediment samples Air dryig, oven drying at 60C
calculated for the three data bases The Corps definition
of .iailding type was found to be the best predictor of POLLUTION, WATER CHEMISTRY, NIATERI- or freeze drying resulted in Hg recoveries that agreed within
the building surface area. However, all indicators (including ALS, TESTS, SALINITY. 20% of those for undried samples Thus, any one of
building type) explained only low percentages of the variability A number of samples of commercial PVC groundwater monitor- these three comparable methods is recommended for Hg
in the dependent variable (building surface area). These ing pipe, which varied in schedule, diameter or manufacturer, determinations in soils and sediments
results indicate that other variables are required to explain were placed in contact with low concentrations of aqueous
the variability of building surface area adequately solutions of TNT, RDX, HMX and 2,4-DNT for 80 days

under nonsterile conditions. Results indicated that there SR 85-17SR 8I-08 was some loss of TNT and IMX in the presence of PVC DETERMINING THE EFFECTIVENESS OF ASTEFA.;S PROBLEM IN A FINITE DOMAIN pipe compared to glass controls but that for the most part NAVIGABLE ICE BOOM.
WITh CONSTANT BOUNDARY AND INITIAL concentrations of anulyte were equivalent between types of
CON LTIONS: ANALYSIS. pipe A second experiment was performed to determine Perham, R E., Oct 1985, 28p, ADA-162 926, 19 refs.

Taka,,i, S., June 1985, 28p., ADA-158 558, 13 refs. if the losses were due solely to sorption or if biodegradation 41-446

40-435 was also a factor This experiment was done under a ICE NAVIGATION, ICE BOOMS, RIVER ICE,
4R T H Ovariety of groundwater conditions by varying salinity, initial ICE CONTROL, ICE COVER THICKNESS, ICEFR*JST HEAVE, BOUNDARY LAYER, STEFAN pH and dissolved oxygen. The only case where there POROSITY.
PROBLEM, ANALYSIS (MATHEMATICS). was increased loss of any substance because of the presence The performance of u navigable ire boom was studied by
Stefan's problem in a finite domain is solved under constant of PVC pipe was in the TNT solution under nonsterile t orne of t le de o f the by
boundary and initial conditions Starting in a semi-infinite conditions This increased loss was thought to be associated moitoring the progression of the leading edge o R ihe uncon-
domain, the solution passes infinitely many stages of lead with increased microbial degradation rather than sorption sohdated ice cover over a teach of the St Marys Riverdoai, hedirectly downstream of ihe boom Ice and hydraulic data
times in a finite domain and finally becomes stationary Therefore, given the length of time of this experiment and were obtaied for four winters from 1975-76 through 1978-
The singularity at the finite terminal necessitates introduction the small amount of loss attributable to sorption. PVC ground- 79 for the St Marys River at Sault Ste Marie, Michiganof lead times. Including lead times, parameters defining watermonitoringpipeisacceptableformonitoringgroundwater
the solution vary witl, time Only the analytical result for these munitions Several samples of PVC pipe were The ice cover progression rate was highest in early wmter
is reported in this paper. also leached with groundwater for 0 days and no detectable The unconsosdated ice cover in the channel was stoiated

intefernce wee fundby evesedphae HLC nalsis to have a thickness of at least 0,91 mn and a porosity

SR 85-09 interferences were found by reversed phase HPLC unalysis of 30% During early winter the ice discharge per vessel
U.S. PERMAFROST DELEGATION VISIT TO passage averaged approximately 5500 cu m for the four
THE PEOPLE'S REPUBLIC OF CHINA, 15-31 years Model tests for this site had indicated that without

SR 85-13 an ice control structure of any type. an ice release of 63,000
JULY 1984. CONSTRUCTION AND CALIBRATION OF THE cu i per ship passage could be expected. with an ice boom
Brown, J., June 1985, 137 p., ADA-158 535, 19 refs. OTTAUQUECHEE RIVER MODEL. the release would be 12,300 cu m per ship passige.
40-1051 Gooch, G., Aug. 1985, 10p., ADA-159 902.
PERMAFROST BENEATH STRUCTURES, PER- 40-1545
MAFROST THERMAL PROPERTIES, PERMA- ICE JAMS, ICE BREAKUP, RIVER ICE, ICE FOR- SR 85-18
FROST DISTRIBUTION, FROZEN GROUND MATION, MODELS, FLOODING, WATER SUP- SNOW IN THE CONSTRUCTION OF ICE
MECHANICS, ORGANIZATIONS, ENGINEER- PLY TESTS. BRIDGES.
ING, FREEZE THAW CYCLES, DAMAGE, GEO- The Otauquechee River is located in west-central Vermont Coutermarsh, B A, Ct a, Oct 1985, 12p, ADA-163
CRYOLOGY, CHINA. This river was chosen for a physical hydraulic model using 118. 6 refs.
A US delegation of 15 scientists and engineers representing real ice The model was built at a scale of 150 horizontal Phetteplace, G.
federal and state agencies, industry. and universities speciali- and 1-20 vertical After problems with modeling bed rough- 40-3269
ing is problems of seasonally and perennially frozen ground ness and operating the pump system were overcome, the ICE CROSSINGS, MILITARY OPERATION,
visited China during the period 15-31 July, 1984 The tests went smoothly. SNOW (CONSTRUCTION MATERIAL), SNOW
trip was organized by the Ministry of Railways and was
co-hosted by the Academia Sinica's Institute of Glaciology COVitR EFFECT, SURFACE PROPERTIES, ICE
and Cryopedology in Lanzhou. The 16-day visit was in SURIACE, ICE COVER STRENGTH.
return for a US-hosted visit of a Chinese delegation to SR 85-14 Snow's contribution as a wearng surface. leveling material
Alaska and the West Coast in July 1983 as part of the LOCATING BURIED UTILITIES. or reinforcement to ice bridges is discussed It is shown
Fourth International Conference on Permafrost The U S Bigl, S R., Sep 1985, 48p, ADA-213 084, 2 refs that it has limited alue as a reinforcemenl and then only
Committee on Permafrost of the National Research Council 43-4589 by adding water and freering the resulting slurry. Snow
organized the U S participation The facilities visited are UTILITIES, UNDERGROUND FACILITIES, can be used effectively as either a leveling or wearing surface
dcsc.,bed and technical information obtained is discussed MAGNETIC SURVEYS. DETECTION, EQUIP' but natural ice thickening is inhibited by the insulating property
SR 85-10 MANT of the snow. The snow should be of uniform depth and

MENT. not mounded or windrowd to avoid dcflecting the ice away
ACOUSTIC WAVES INCIDENT ON A SEAWA- This report describes, in basic language, how to operate from the water surface This would substantially weaken
TER/SEA ICE INTERFACE. buried-utility locators and what the locators* uses and limita- the carrying capucity of the ice bridge
Jezek, K.C., July 1985, 10p., ADA-213 085, 9 refs. tionsare Its scope is limited to locators using the principles
43-4588 of magnetometty. induction balance, magnetic induction and

radio-frequency tracking Magnetom-try and induction hal-
ICE WATER INTERFACE, UNDERWATER ance work best for near-surface isolated targets such as SR 85-19
ACOUSTICS, SEA ICE, SEA WATER valve boxes and manhole covers Magnetic induction will DESCRIPTION OF THE BUILDING MATERI-
Simple plane wave theory is used to compute the energies loate all types of metalli utilities, including cast irton and ALS DATA BASEFOR NEW HAVEN, CONNECT-
of reflected and transmitted elastic wavcs at a seawaterisea steel pipe. power cables and communication lines. Radio- ICUT.
ice interface The results indicate that for incident angles frequency tracking traces unpressurinzcd non-metallic lines Merry, C - etal, Nov 1985,129p. ADA-166 .57, 13
between 30 and 60 deg. most of the scattered energy is that haie available access for introducing a floating ttnsiitter
in the form of transmitted shear waves for typical values into the line (eg. scwcr or storm drains made of plastic rcfs.
of sea ice and seawater densities and elastic wave clocities, or vitreous tile pipe). LaPotin, P.J.
SR 85-il 40-3270

CONSTRUCTION MATERIALS. CHEMICALPREVENTION OF FREEZING AND OTHER SR 85-15 PROFERTIES. SAMPLING. DAMAGE, STATIS-
COLD WEATHER PROBLEMS AT WASTEWA- PROCEEDINGS OF THE ISTVS WORKSHOP TICAL ANALYSIS, COMPUTER APPLICA-
TER TREATMENT FACILITIES.
Reed, S C., et a, July 1985, 49p, ADA-160 727 23 ON MEASUREMENT AND EVALUATION OF TIONS, PRECIPITATION (METEOROLOGY),
refs. D WA - TIRE PERFORMANCE UNDER WINTER CON- ENVIRONMENTAL PROTECTION.
Pottle, D S, Moeller, W B, Ott, R, Peirent, R Nie- DITIONS, ALTA, UTAH, 11-14, APRIL 1983. A building material sampling program for the Nc% Haven.dtnghsus, E.L. ISTVS Workshop on Measurement and Evaluation of Connecticut. tegiin %as .onducied in .M-ch and April of
40-1476 Tire Performance under Winter Conditions, Alta, 19h4 to exaiin the t)pes and amounts of building surface

materials exposed to acid depistron A stratified, sysvcmat-
UNDERGROUND FACILITIES, FREEZING, Utah, Apr I1-14. 1983, Sep 1985, 1

7 7
p. ADA-161 'i unaligned random sampling appro.ah was sed to generate

COLD WEATHER PERFORMANCE, WASTE 129, Refs passim For individual papers 5cc 40-3321 sample points across the rive sampling frame areas At
TREATMENT. WATER TREATMENT, FROST through 40-3335 least 107 sample poini were examined per ampling frame

PROTECTION. COUNTERMEASURES. DE- Blaisdell. G.L. cd. Yong. R.N.. cd. to, yield a total sample sire of 576 points Building sires.

SIGN. 40-3320 surface materials. imf characteristics. riuf-mounted apparatus.
Freecing and other cold westher problems are s maloau e TIRES, COLD WEATHER PERFORMANCE. chimneys. gutters, downpriutrsecncc" and rmiccelanerus out-

Freezing ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ii an te odwahrpolm r 'o ~uc M T RVHCER A CN ,MLTR taci,s were ic-mrilcd 1hii mepilit prmivoles an
of poor performance at wastewse'r treatment plants in cold MOTOR VEHICLES, ROAD ICING, MILIARY iitial sunimuary of the data cillcoted Sample sires ndi.ate
climates This report, based on experience in Alaska. EQUIPMENT. SNOW COVER EFFECT. TRAC- that additional %sampling i% required to produce the dcsired
in the north central US and on a urvey of ovct 200 TION, MEETINGS. 70 sites ( ith building) pet franme
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SPECIAL REPORTS SR

Sr 85-20 sand are used to roughly approximate the dielectric extremes This study combined an intensive literature review with data
POTENTIAL OF REMOTE SENSING IN THE of a dry snowpack The radar signal used had a duration collection at full-scale and pilot-scale systems These resultsof 3.4 ox and a broad frequency spectrum centered near are presented and evaluated A liquid temperature ofCORPS OF ENGINEERS DREDGING PRO- 800 Mltz. The responses of mines suspended in air were at least 7 C is necessary in the filter bed for effective
GRAM. first recorded as a function of polarization and orientation ammonia removal, and a separate single-purpose filter bed
McKtm, H.L., ct al, Nov. 1985, 42p., ADA-166 334, Mine responses were then recorded for emplacement in a dedicated for nitrification is recommended when significant
Refs. p.23.37. fairly homogeneous dielectric of frozen sand. The waveform ammonia removal is required at cold regions locations Crit.
Klemas, V., Gallo, L.W., Merry, C J. amplitudes depended strongly on mine orientation and weakly ena and equations are derived for future cold region system
40-3271 on polarization Resonances in air at all orientations and designs

polarzations for a particular mine type were similar. Re-
DREDGING, REMOTE SENSING, AERIAL SUR- sponses in the sand were easily recognizable for an antenna SR 86-03
VEYS, CHANNELS (WATERWAYS), SEDIMENT standoff of I m, but depended on target size Investigations MIZEX-A PROGRAM FOR MESOSCALE AIR-
TRANSPORT, SUSPENDED SEDIMENTS, ENVI- in a snowpack are now beginning ICE-OCEAN INTERACTION EXPERIMENTS
RONMENTAL IMPACT. SR 85-24 IN ARCTIC MARGINAL ICE ZONES. MIZEX
The potential of remote sensing in the Corps of Engineers REGRESSION MODELS FOR PREDICTING BULLETIN 7. Mar 1986, 8 8p., ADA-172 265, Refs.Dredging Program for providing data on channel surveys, BUILDING MATERIAL DISTRIBUTION IN passim For individual papers see 41-3053 through
sediment drift and disp-rsion during dredging, water quality FOUR NORTHEASTERN CITIES. 41-3061.
and suspended sediment concentrations, and selection of
disposal sites and monitoring environmental effects at disposal Merry, C J., Ct al, Dec 1985, 50p, ADA- 166 335, 12 41-3052
sites was reviewed The recommended remote sensor combi- refs. SEA ICE DISTRIBUTION, ICE EDGE, ICE MELT-
nation for recording dredging and environmental changes LaPotin, P.J. ING, ICE DEFORMATION, ICE CRYSTAL
was a small, single-engine aircraft equipped with at least 40-3303 STRUCTURE, ICE SURFACE, OCEAN CUR-
two 70-mm or 35-mm cameras The first camera should CONSTRUCTION MATERIALS, BUILDINGS, RENTS, ICE AIR INTERFACE, ICE WATER IN-
be loaded with color film and the second camera with color
infrared film for vegetation or land use mapping, or pan- POLAR REGIONS, MODELS, DISTRIBUTION. TERFACE, BOUNDARY LAYER.
chromatic film with special filters for water studies. For The Corps of Engineers conducted a field sampling program SR 86-04
bathymetric mapping, the cameras i Ill has.e to be supplemented for inventorying building materials in the northeastern United FORTRAN SUBROUTINES FOR ZERO-PHASE
by airborne impulse radar or laser profilers, and possibly States, and the data from the field program were compiled DIRTA SNE
sonar depth finders A combination of small aircraft and into a data base for statistical analysis Correlation coef- DIGITAL FREQUENCY FILTERS.
boats is optimum for mapping currents and obsersing plume ients were derived between the independent variables and Albert, D G , Mar 1986, 26p., ADA-168 855, 4 refs
dynamics the surface area of the five building material types The 41-3648

correlation coefficients were used in an optimal stepwise FILTERS, COMPUTER PROGRAMS, DESIGN,
SR 85-21 regression model developed for each material class for each ANALYSIS (MATHEMATICS).
IMPULSE RADAR SOUNDING OF LEVEL city A number of factors appear to be significantly associat-FIRST-YEAR SEA ICE FROM AN ICEBREAKER. ed with the distribution of building material exposure How- is report descris and gives user istructions for a sresever, the variables do not correlate at levels required for o, FORTRAN subroutines that can be used to design andiapply ero-phase frequency filters to digitized data TheMartinson, C.R, Nov 1985, 9p., ADA-163 229, 2 constrwungadequate predictive models that wouldibe applies- apnpl propre fee filters toe digitized da cope

refs. ble to other sampling locations. gmneal properties of these filters are discussed and complete
41-461 SR 85-25 listings are presented
ICE COVER THICKNESS, SEA ICE, RADAR BLASTING AND BLAST EFFECTS IN COLD RE- SR 86-05
ECHOES, SOUNDING, ICEBREAKERS. GIONS. PART 1: AIR BLAST. COMPARISON OF WINTER CLIMATIC DATA
During the last weeks of May 1984, a CRREL impulse Mellor, M., Dec. 1985, 62p., ADA-166 315, 23 refs. FOR THREE NEW HAMPSHIRE SITES.
radar system was used onboard the RV Polarstern to measure 40-3304 Govosi, J.W., et al, Mar. 1986, 78p., ADA-167 427,
the thickness of level first-year sea ice The purpose BLAST NG EXPL. A 4

was to determine the onboard performance of th e BLASTING, EXPLOSION EFFECTS, SHOCK 5 refs-
system and, if possible, provide ice thickness information WAVES, ATTENUATION, ANALYSIS (MATH- Smith, S..
to researchers conducting other tests Radar data were EMATICS), POLAR REGIONS. 40-3582
compared with ice thicknesses determined by drilling, indicat- Air blast phenomena are reviewed and a digest of data ICE DETECTION, ICING, METEOROLOGICAL
i0g that radar soundings could be a viable means of collecting is given, mainly in graphical form To the extent possible, DATA, CLIMATE, DEW POINT, WIND VELOCI-
cec thickness information A lack of adequate coordination corresponding data are given for air blast in cold regions. TY, WIND DIRECTION, PRECIPITATION
between the two measurement methods prevented a point- provided that the prevailing conditions are significantly differ- (METEOROLOGY), ALTITUDE, HUMIDITY,
by-pint comparison of ice thicknesses, the comparisons were ent from those of temperate regions UNITED STATES-NEW HAMPSHIRE.
based on averages for particular test runs The differences SN6Thi d TA A M SREm
of the averages from the two measuring methods ranged SR 85-26 This data report contais chmatological measurements for
from 003 m toi0 22 m with a mean variation in the differences USACRREL PRECISE THERMISTOR METER. the winters of 1980-81 and 1981-82 made at three sites
of 0 13 m for eight runs There may have been some Trachier, G.M., et al, Dec. 1985, 

3
4p., ADA-166 470, in New Hampshire situated at elevations of 155 m. 870

interference from the ship's hull during data collection because 4 refs. -m and 1910 m above sea level Parameters measured
of the location of the antenna However, an unidentified Morse J S., Daly, S.F. included wind speed and direction, precipitation, temperature
signal in some of the data does not appear to obscure Da-3, humidity, and duration of icing events. Comparison ofa valid return from the bottom of the ice sheet t40-3365 he data provides the opportunity to examine the influenceFRAZIL ICE, WATER TEMPERATURE, THER- of elevation on atmospheric icing occurrence and intensity.
SR 85-22 MISTORS, ICE FORMATION, MEASURING IN- In New Hampshire, icing appears to occur only at elevations
COMPARISON OF EXTRACTION TECH- STRUMENTS, ACCURACY. above about 900 m
NIQUES AND SOLVENTS FOR EXPLOSIVE To facilitate the study of frazil ice in the field, a highly SR 86-07
RESIDUES IN SOIL. accurate, portable water temperature meter was required PERFORMANCE OF HIGHWAY AND ALL-SEA-
Jenkmis,TF,ctal,Nov 1985,33p.,ADA-166474,11 The USACRREL Precise Thermistor Meter was designed
refs. and bu,,t to meet this need. The meter is rugged, battery- SON RADIALTIRES AND TRACTION AIDS ON
Lr . C.operated, waterproof, and able to operate over a wide range ICE AND IN SNOW.
Leggett, D.C. of ambient temperatures Auniquefeatureofthisinstrument Rogers, T, ct al, Apr. 1986, 20p., ADA-168 872, 3
40-3272 is the use of software to compensate for temperature-dependent rcfs.
SOIL CHEMISTRY, EXPLOSIVES, SOIL POLLU- variation in the analog electronics The circuitry consists Liston, R A
TION, ULTRASONICTESTS, CHEMICAL ANAL- of an analog printed circuit board and s low power microcom- 43-4590
YSIS. puler. The resistance of a calibrated thermistor is deter.

mined and its temperature calculated using the Steinhart- TIRES, PERFORMANCE, TRACTION, COLDEtracton of TNT, ThB. RDX and |MX f'om two soils Hart equation The accuracy of the meter was determined WEATHER PERFORMANCE, COLD WEATHER
was studied in terms of process kinetics and recovery. Two both theoretically and in cold room tests The hardware TESTS
solvents, acetonitrle and methanol, and four extraction tech- and software used in the meter are described This study compares the traction performance of a group
tuques. Soxhlct, ultrasonic bath, mechanical shaker and
homogenizer-sosicator were compared The results were SR 86-01 of all-sesson radial tires, highway radial tires, link and cable
complex in that some interactions among anulyte, method TECHNOLOGY TRANSFER OPPORTUNITIES chains The tests wcre conducted on ice and snow The
and solvent were found Acetonitrile was found to be FOR THE CONSTRUCTION ENGINEERING all-season radials erform slightly better on ice, presumably

because of the adhesive compound used in manufacturingclearly superior to methanol for RDX and IMX Soshlet COMMUNITY: MATERIALS AND DIAGNOS. these tires The chains significantly improved traction
and ultrasonic bath generally recovered more than homogenier TICS. 1986, 5

4
p, ADA-166 360. Refs passim For on ice ovcr bare tires, the link chain being best In

or shaker, although a complicating factor is that all techniques selected
were nit necessarily at equilibrium In tI ms of sample papers ace 40-4705 through 40-4708 sno,the hare tires performed arpronimately the same Thethroughput, the ultrasoric bath and shak" arc preferred 40-4704 cable chains provided only a slight improvement, while the
over Soxhlet and homogenizet-sonicator The ultrasonic DETECTION. CONSTRUCTION MATERIALS, link chains again performed best
bath generally approached equilibrium more rapidly than ROOFS, PAVEMENTS, MAINTENANCE. PRO- SR 86-08
theshakersoitappearstobethebestorallchoice Anoth- TECTtVE COATINGS, THERMAL CONDLC- DESCRIPTION OF THE BUILDING MATERI-
er Complicating factor is that times to reach equilibrium TIVITY. CONCRETE AGGREGATES ALS DATA BASE FOR PITTSBURGH, PENN-
were different for the two soils and for the different anslyres
This points to the need for more kinetic studies on other SR 86.02 SYLVANIA.
soils and sediments NITROGEN REMOVAL IN COLD REGIONS Mcrry. C J.. ct al, Apr 1986. 87p. ADA-167 285, 15

TRICKLING FILTER SYSTEMS. rcfs.SR 85-23 Reed. S.C, et al, F^ ' '086. 39p.. ADA-167 118. 19 LaPottm. P J
PRELIMINARY INVESTIGATIONS OF MINE refs 40-3583
DETECTION IN COLD REGIONS USING Dierer, CJ., W , .,B. CONSTRUCTION MATERIALS, PRECIPITA-
SHORT-PULSE RADAR. 40-3581 TION (METEOROLOGY). BUILDINGS, ENVI-
Arconc.SA,No 1985. 16p.ADB-100401.10rcfs WASTE T' viENT. UATER TREATMENT. RONMENTAI PROTECTION, ROOFS. CHEMI-
40-3302 SEEPAL.. -MICAL ANALYSIS. TEMPERA- CAL ANALYSIS. STATISTICAL ANALYSIS,
DETECTION. SNO% CO'vER EFFECT. RADAR TLRE EFFECtS. DESIGN. HEAT LOSS, POLAR COST ANALYSIS. UNITED STATES-PENN-
ECHOES, MINES (ORDNANCE). DIELECTRIC REGIONS SYLVANIA-PITSBURGH
PROPERTIES, FROZEN GROUND PHYSICS, PO- Trickling filters are found in about 50 of thr operating A bailding materials sampling program for tho Pittsburgh.
LARIZATION (WAVES). POLAR REGIONS. waste ater treatment systems owned by the LS Army. 'cnn )anv a.regtoinaas% ndu.tedisDecember 1984through
Short pulse radar i, being invcstigated a, a tool for detceting and more are likely for any new -iitrucition (ionitrl I ebruary 1955 to examine the types and amount% if building
mines in cold regions The specific prohleri is the deteicirn of nitrogen. particular;y ammoria in w atevatcr effluent% surfac materials esptsvd to a,.id depositin %. stratified,
of mines buried in a snopac.k characterired by a diiclectric it a growing necessity Ammonia c.An be remp cd in ytcmati, unaligni. randim sampling apprkiaich %as used
constant In this prelimnary incsigaton air and frizen trickling filters but the priime,% i, teimperaure-dcpcndtI ii crncratc simpe ints a ,ris st sampling frame areas
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A minimum of 70 sample points was examined per sampling recorded, This report provides an initial summary of the the durability of clay liners being used to cover hazardou
frame to yield a total sample size of 541 points Building data collected. waste sites Ground freezing can be used beneficially
sizes, surface materials, roof characteristics. roof-mounted SR 86-14 to 1) dewater and consolidate hazardous waste materials,
apparatus, chimneys, gutters, downspouts and fences were ICE HEAT SINKS. PART I: VERTICAL SYS- particularly slurry-type wastes, 2) serve as an alternative
recorded. This report provides an initial summary of the to nlurry walls, trenches, etc to separate contaminated areas;
data collected. TEMS. and 3) immobilize the contaminants. particularly if time
SR 86-09 Lunardini, V.J., June 1986, 10

7
p., ADB-105 859, Refn. is a critical factor.

MIZEX-A PROGRAM FOR MESOSCALE AIR- p.40-
4 2

.

ICE-OCEAN INTERACTION EXPERIMENTS 41-3815 SR 86.20

IN ARCTIC MARGINAL ICE ZONES. 8. A MILITARY OPERATION, ICE HEAT FLUX, INITIAL ASSESSMENT OF THE 600-GALLON-

SCIENCE PLAN FOR A WINTER MARGINAL HEAT SINKS, HEAT TRANSFER, THERMAL PER-HOUR REVERSE OSMOSIS WATER

ICE ZONE EXPERIMENT IN THE FRAM PROPERTIES. MATHEMATICAL MODELS, DE- PURIFICATION UNIT. FIELD WATER SUP-

STRAIT/GREENLAND SEA: 1987/89. SIGN, COMPUTER APPLICATIONS, ICE MELT- PLY ON THE WINTER BATTLEFIELD.

Davidson, K., ed, Apr. 1986, 53p., ADA-l69 070, ING, WATER TEMPERATURE. Bouzoun, J.R., et al, July 1986, 6p., ADA-171 989, 3
DRveson, p.64., edAr.A review is presented of the general characteristics of ice refs.
Ref4 . p.46-47. heat sinks, including thermal, mechans.al and operational Reed, S.C., Diener, C.J.
41-3930 aspects The thermal design of a vertical ice heat sink 41-529
ICE PHYSICS, REMOTE SENSING, ICE EDGE, with annular flow is outhned using a computer model to WATER SUPPLY, MILITARY FACILITIES,
ACOUSTICS, METEOROLOGY, OCEANOGRA- give quantitative results The mathematical model allows WATER TREATMENT, COLD WEATHER PER-
PHY, ICE WATER INTERFACE, MEASURING interaction between the ice sink and the surrounding rock FORMANCE, WATER POLLUTION, LOGISTICS,
INSTRUMENTS, FRAM STRAIT, GREENLAND material. Design curves are pres nted to estimate the
SEA. outlet water temperature as a function of time and the WATER TEMPERATURE

rate of ice melt. An initial study was conducted to determine the effects
SR 86-10 of raw water temperature on the finished water production
REVISED GUIDELINES FOR BLASTING SR 86-15 rates of the Army's new 600-gal hr Reverse Osmosis WaterFLOATING PROCEEDINGS, VOL.I. Purification Unit (ROWPU) This study showed that the
FLOATING ICE. Snow Symposium, 5th, Hanover, NH, Aug. 13-15, finished water production rates decreased from 687 gal.hrMellor, M., May 1986, 37p., ADA-168 760, 11 refs 1985, June 1986, 369p., ADB-135 277, Refs. passim. at a raw water temperature of 68.3 F to 348 gal./hr at
41-3814 For individual papers see 43-4622 through 43-4649, a raw water temperature of 33 7 F The report also
ICE BLASTING, PENETRATION TESTS, FLOAT- 43-4621 has a list of suggestions on how to set up and operate
ING ICE, EXPLOSION EFFECTS, SUBGLACIAL SNOW PHYSICS, SNOWFLAKES, SNOW- the ROWPU on the winter battlefield.
OBSERVATIONS STORMS, SNOWFALL, MILITARY OPERA- SR 86-21
Empirical prediction curves for ice blasting are given, and TION, SNOW ACOUSTICS, MEETINGS, VISIBIL- STABILIZATION OF FINE-GRAINED SOIL
their denvation and use is explained Alternative forms
of the curves, which relate more closely to conventioal ITY, TRAFFICABILITY, SNOW ICE INTER- FOR ROAD AND AIRFIELD CONSTRUCTION.
underwaterexplostontechnology, are developed and examined. FACE, BACKSCATTERING, RADAR ECHOES, Danyluk, LS.,July 1986, 37p.,ADA-172 600,14 refs.
Results of experiments with gas blasting devices are summa- MEASURING INSTRUMENTS. 41-540
rized and discussed in relation to the cratenng effects of SR 86-16 SOIL STABILIZATION, ROADS, FROST RESIST-
conventional explosives There is a brief discussion of BLASTING AND BLAST EFFECTS IN COLD RE- ANCE, BITUMENS, CEMENT ADMIXTURES,
the energetics of ice fragmentation, effects of surface charges
are outlined, and penetration by shaped charges is described GIONS. PART 2: UNDERWATER EXPLO- SUBGRADE SOILS, GRAIN SIZE, LIMING,
So, -e test data that were not previously available are given SIONS. CHEMICAL PROPERTIES, ORGANIC SOILS,
in an appendix. Mellor, M., July 1986, 56p., ADA-178 363, For Pt.I FROST HEAVE, AIRPORTS.

SR 86-11 see 40-3304. 17 refs. A laboratory study was conducted to determine the feasibility
CONCENTRATION AND FLUX OF WIND- 41-3020 of stabilizing an organic silt for use in sub-base or base
BLOWN SNOW. ICE BLASTING, EXPLOSION EFFECTS, SHOCK courses for all-weather, low-volume roads and airfields in

Alaska The soil used in this study has an organic content
Mellor, M., et al, June 1986, 16p., ADA-170 504, 7 WAVES, ICE SHEETS, SUBGLACIAL OBSERVA- of 12% and a modified Proctor value of 791 lb/cu ft at
refs. TIONS, COLD WEATHER PERFORMANCE, a 29% moisture content. The stabilizers evaluated were:
Fellers, G. MILITARY OPERATION. cement, cement with additives (calcium chlonde, hydrogen
41-3928 The general characteristics of underuater explosions are re- peroxide, sodium sulfate, and lime). lime. lime/fly ash, asphalt

SNOWDRIFTS, SNOW REMOVAL, WIND TUN- viewed in order to provide a background for the consideratio emulsion, tetrasodium polyphosphate, and calcium acrylate

NELS, VISIBILITY, WIND VELOCITY, MASS of under-ice explosions Test data for under-ice explosions Unconfined compressive strengths obtained were 39 lb/sq
TRANSFER, STATISTICAL ANALYSIS. and for explosive icebreaking are summarized and interpreted. in with 20% cement, 64 lb/sq in. with 209a cement and
TRFRepettv grA TICA lAtoNA vLod SR 86-17 2% calcium chloride., 1 lb/sq in. with asahalt emulsion,
Representative graphical relations are developed for the flux and 348 lb/sq in with calcium chloride. Lime and lime/fly
and concentration of wind-blown snow as functions of wind ARCTIC AND SUBARCTIC CONSTRUCTION: ash proved to be ineffective for this soil. Although tetrasodi
speed and height above surface Previously published field GENERAL PROVISIONS. um polyphosphate did not improve the soil's strength it
data are tabulated to provide 120' data sets for flux and Lobacz, E.F., July 1986, 75p., ADA-172 674, Refs. did reduce frost susceptibility and permeability.
the same number for mass concentration Using appropriate- p.72-75.
ly transformed variables, multiple regression analysis yields 41-663 SR 86-22
empirical relations for horizontal mass flux as a function COLD WEATHER CONSTRUCTION, FROSTAC- AFtER.ACTION REPORT-REFORGER '85.of ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ttn wind speed and6 height ADB10 fo244.netrw 'C L EAHRC NTUTIN R S C
o functonoind speed and heigh, nd fOrt.mass concentration as TION, PERMAFROST DISTRIBUTION, FROST Liston, RA, Aug. 1986, 20p., ADB-107 244.
a fucto PENETRATION, FREEZING INDEXES, 41-3816
SR 86-12

NATRALELETRIAL OTETIAS TATGROUND THAWING, SNOW COVER DISTRI- MILITARY OPERATION, TANKS (COMBATNATURAL ELECTRICAL POTENTIALS THAT GRUDTAIG NWCVRDSR-VEHICLES), TIRES, SNOW COVER EFFECT,

ARISE WHEN SOILS FREEZE. BUTION, POLAR REGIONS. VE
ARISE 1.0, June 1986, E. AWorking in the world's cold regions is quite differcnt from SOIL WATER, TRAFFICABILITY, SNOWFALL.

Yarkin, 1.0, June 1986, 24p,, ADA.170 583, 16 refs. working in warmer places This document gives general Four demonstrations associated with the 1985 REFORGER
41-3929 information on frost action. permafrost and othcr special are described a demonstration of the performance characteris-
SOIL FREEZING, ELECTRICAL PROPERTIES, factors. to help engineers who must operate is arctic and tics of commercially available radisl tires, a demonstration
FROST HEAVE, SOIL STRUCTURE, EX- subarctic areas of the use of a soil moisture sensor to predict the trafficability

of soils in a maneuver area, a demonstration of the needPERIMENTATION, POLARIZATION (CHARGE SR 86-18 to account for the effects of s snow cover when planning
SEPARATION) SOME DEVELOPMENTS IN SHAPED CHARGE anti-tank and anti-personnel mine fields, and a determination
Samples of sand, kaolin, bentonite, and loam were frozen TECHNOLOGY. of the effects ofthe winter environment on tank electro/optical
from the top downward in cylinders 10 to 12 cm high Mellor, M., July 1986, 29p., ADB-109 567, 16 refs. systems performance
and 7 cm in diameter. During the freezing process electrical For another source see 41-2678. SR 86-23
potentials of up to 300 mV were measured betaeen platinum 86-23
electrodes placed near the ends of the samples The ICE ATLAS, 1984-1985: OHIO RIVER, AL-
mechanism that gives rise to these potentials and the cffet.t PROJECTILE PENETRATION, CAVITATION, LEGHENY RIVER, MONONGAHELA RIVER.
of soil type and fineness, moisture content, and moisture FROZEN GROUND STRENGTH, ICE Gatto, L.W., ct al, Aug. 1986, 185p
migration are discussed. STRENGTH, MILITARY OPERATION, MATERI- Daly, S.F., Carey, K.L.
SR 86-13 ALS, PENETRATION TESTS, DESIGN. 42-801
DESCRIPTION OF THE BUILDING MATERI- SR 86-19 RIVER ICE, MAPS, ICE CONDITIONS, ICE
ALS DATA BASE FOR PORTLAND, MAINE. EFFECT OF FREEZING ON THE LEVEL OF NAVIGATION, UNITED STATES-OHIO RIV-
Merry, CJ, et al, Junc 1986, 83p., ADA-172 633. 12 CONTAMINANTS IN UNCONTROLLED HAZ- ER, UNITED STArFS-PENNSYLVANIA-AL-
refs. ARDOUS WASTE SITES. PART I: LITERA- LEGHENY RIVER, UNITED STATES-MONON-
LaPotin, P.J. TURE REVIEW. GAHELA RIVER.
41-662 Iskandar. I K, July 1986, 33p. ADA-172 979, Refs Iceconditionsoninlandriverscanchange rapidlyandadversely
CONSTRUCTION MATERIALS. PRECIPITA- p 27.33. affect navigation The ice maps in this atlas were prepared
TION (METEOROLOGY), CHEMICAL ANAL- 41-693 to d(ocunent the 1984-85 ice conditoos on those reaches
YSIS, ENVIRONMENTAL PROTECTION, WASTE TREATMENT, POLI.UTION. SOIl. of the Ohio,. Allegheny and Monongahela Rivers that are
BUILDINGS, DAMAGE. STATISTICAL ANAL- FREEZING, WATER TREATMENT, SEA %A- n.ludrd in study areas for the River hke management (RIM)

Program, naiely riscr mile 0 to 437 on the Ohio River,
YSIS, COMPUTER APPLICATIONS, UNITED TER, SLUDGESm FREEZE THAW CYCLES, IONS, c0 o 7 on the Allegheny. and mile 0 to 66 on the
STATES-MAINE-PORTLAND. ARTI FICIAL FREEZING Monongahela Thc maps acre prepared from interpretation
A building material& sampling program for the Portland. This report rcvtca.s the literature ,ont.ernig the cffe.ts of o.f %er i.al aerial video imagery taken from a low-flying
Maine. region -as conducted in July and August 1984 to ground frecring on uncontrolled haartdou ate %ite' aircraft The interpreted ice conditions were classified
examine the types and amounts of bulding surface materials Sini¢ there was ery little information dirci.ili relatei to into 5 units and transferred to base maps by reference
exposed to acid dcposition the stratified. systematii.. hazardious %atc materials. presious studlies on the hcnrfii.ial io iavigatin charts and topographic maps Fragmented
unaligned random sampling approa.h % s used to generate use and inrpact of freezing (n watcater, sea ,atcr, %ludgc i.c Coer and Ice Ilocs, or Praili Slush and Pans were
sample points across the six sampling frame areas A and soit have been inilucd Frccing of ur.ontrnlled the most common ice units in the loer pook of the Monon-
minimum of 70 sample points was cxaoned per sampling haiardous waste site% na i.susc frost heatrng of buried gahela Riscr and lower Alleghcn), Solid Ice (over and
frame to yield a total sample si7e of 461 points Building aste material. alloing ihrmrial ,astss iti moc upaard. I ragictniled I.c ( %cr re the most common units in
sites, surface materials. tmif charatertmm.s, roof-muinted and .heiinal transport (if ions in freezing anti froitn %ls the tipper poik of the Monongahela t'ragmentcd tee
apparatus, chimncys, guters downpoiutsl ani fen.e, acre Also. repeated cyuic of frcezc tha nay alscrscl) affect (iser ani Open %kater %cre the nust cxtenive units in
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SPECIAL REPORTS SR

the Emsworth to New Cumberland pools of the Oh:o: Open SR 86-27 SR 86-31
Water and Ice Floes or Frazil Slush and Pans %ere the DRILL BITS FOR FROZEN FINE-GRAINED DESCRIPTION OF THE BUILDING MATERI-
predominant units in the downstream pools There were
frequent cancellations of flights during the 1984-85 winter SOILS. ALS DATA BASE FOR CINCINNATI, OHIO.
becaue of low cloud ceilings. To get more frequent video Sellmann, P V., etal, Aug. 1986, 33p., ADA-178 113, Merry, C J., etal, Oct. 1986, 85p., ADA-189 046, 14
coverage of ice during the 1985-86 winter, a wider-angle 9 refs. refs.
lens on the video camera will be used. This will allow Mellor, M. LaPotin, P.J.
flights at a lower altitude, permitting video coverage even 41-2610 41-3498
when the ceiling is low. DRILLS, FROZEN GROUND TEMPERATURE, CONSTRUCTION MATERIALS, PRECIPITA-

AUGERS, PERMAFROST, SEDIMENTS, GRAIN TION (METEOROLOGY), ENVIRONMENTAL
SIZE, GROUND ICE, ROTARY DRILLING, TEM- PROTECTION, DAMAGE, CHEMICAL ANAL-

SR 86-24 PERATURE EFFECTS. YSIS, STATISTICAL ANALYSIS, COMPUTER
CONDENSING STEAM TUNNEL HEAT SINKS. Successful drill bits for use in frozen sediments have cer.an PROGRAMS, SAMPLING.
Lunardinti, V.J., Aug. 1986, 29p, ADB-106 677, 19 characterstics that are not commonly found in commercial A building materials sampling program for the Cincinnati,
refs. bits used for unfrozen soils and rocks In frozen sediments, Ohio. region was conducted in Jan. and Feb. 1985 to examine41-1350 drilling characteristics and optimum bit dessign vary.depending the types and amounts of building surface materials exposed

on grain size, ice content, and temperature of the material to acid deposition The stratified, systematic, unalignedHEAT SINKS, TUNNELS, HEAT TRANSFER, Dnlls for frozen fine.grainrd material (sit and clay) have random sampling approach was used to generate sample
ROCKS, THERMODYNAMICS, CONDENSA- specific requirements that differ from those for other frozen points across four sampling frame areas A minimum
TION, THERMAL CONDUCTIVITY, MATH- soil types Important features of drills that perform well of 70 sample points was examined per sampting frame to
EMATICAL MODELS, TEMPERATURE EF- in frozen fini-grarxed matenals include (1) full face cutting, yield a total sample size of 387 points Building sizes,
FECT'S, AIR MASSES. (2) a pilot bit that can cut and clear its cuttings, (3) appropriate surface materials, roof characteristics. roof-mounted apparatus,
This report examines the feasibility of condensing steam cutter angles (adequate clearance angles and positive rake), chimneys, gutters, downspouts and fences were recorded.man undergrond power source b) heat conduction into (4) sharp but durable cutters. (5) unobstructed flow paths This report provides an initial summary of the data collected.from nuneronpoesorebhetcnutoito for chipcerngad(6stbizgfetesorsoh

the surrounding rocks. A mathematical oe clearing, and (6) stabilizing features for sm thu tea elire a vriablzed f running Examples of successful bits arc discussed and SR 86-32such that the condensing steam dehvered a variable flux ilustrated Some were built or modified at CRREL, while EQUIPMENT FOR MAKING ACCESS HOLESof energy to the walls of the condenser tunnel Heat others are of commercial manufacture
flow in the surrounding rock was limited to conduction THROUGH ARCIIC SEA ICE.
A numerical analysis of the transient problem results in SR 86.28 Mellor, M., Nov. 1986, 34p., ADA-180 961, 34 refs.
predictions of tunnel lengths and diameters needed to dissipate ENGINEERING SURVEYS ALONG THE 41-3819
specified condenser heat loads as a function of initial steam TRANS-ALASKA PIPELINE. ICE CUTTING. ICE DRILLS, PROJECTILE
pressure, surrounding rock thermal properties, and ambient Godfrey, R N, et al, Sep. 1986, 85p, ADA-173 853, PENETRATION, SEA ICE, HYDRAULIC JETS,
rock temperature. The rock thermal conductivity exerts 4 refs. ICE BLASTING, EQUIPMENT, ROTARY DRILL.
a large influence upon the required tunnel length, with tunnel
length decreasing with increasing rock conductiity. The Eaton, R.A ING, PERCUSSION DRILLING.
quantitative predictions of the model indicate that a condensing 41-799 Navy underwater construction teams require a capability
steam tunnel in rock may be Lompetitive with circulating PERMAFROST BENEATH STRUCTURES, COLD for making access holes through arctic sea Ice. Required
water or icelwater heat dissipation modes WEATHER CONSTRUCTION, PIPELINES, hole diameters range from less than 4 in. (100 mm) to

FREEZE THAW CYCLES, ENGINEERING, PER- more than 10 ft (3 m) in ice up to 15 ft (4.6 m) thick.
MAFROST BENEATH ROADS, DESIGN C:T- Small diameter holes are to be completed in less than 4hr and large diameter holes in less than 8 hr. The report

SR 86-25 ERIA, ENVIRONMENTAL PROTECTION, CLI- first gives brief descriptions )f the working environment,
WINTER FIELD FORTIFICATIONS. MATIC FACTORS, THAW DEPTH, UNITED site access considerations, and I-obable operational procedure.
Farrell, D., Aug. 1986, 50p., ADB-106 228, 23 refs STATES-ALASKA. Principles and techniques for penetrating sea ice are summa-
41-3817 During the spring of 1976, environmental engineering invesi- rized, with an initial list of 14 topics Twilve of these
FORTIFICATIONS, MILITARY OPERATION gations along the AI)eska Pipeline Haul Road and TAPS items are identified as potentially relevant, and are discussedSOWTI(CAONSUCY OPTIONMATERIAL . (Trans-AlaskaPipelneSystem) RoadweremritiatedbyCRREL more fully They include t) projectile penetration. 2)
SNOW (CONSTRUCTION MATERIAL), WOOD- in conjunction with the Federal Highway Administration shaped charge penetration. 3) high pressure water jets. 4)
EN STRUCTURES, EMBANKMENTS, WINTER, and the Alaska Department of Highways The three- blasting, 5) flame jets, 6) electrothermal devices. 7) hydrother-
TESTS. year research project had two general objectives I) to sys. ma devices, 8) rotary drilling. 9) percussive and vibratory
Preparation of winter field fortifications poses problems that tematcally obtain dat on setected highway, airfield and penetration, 10) mechanial cutting, t I) chemical penetration,
are not encountered in any other environment The primary pipeline workpad test sites and adjacent terrain to establish 12) exotic concepts. The final selection, which takes Into
construction materials available for aboeground construction the rates and types of modifications in permafrost-dominated account practical concerns and field experience, recommends
are snow and wood. This report describes what snow regions, and 2) to provide the basis for improved desiga the following things as basic tools a) small diameter auger
is. and how and when to use it to the best advantage, cntena and specifications governing road, airfield and workpad drills (less than 4 in diam). b) large diameter auger drills
and It presents the results of tests of the capacity of snow construction and restoration in permafrost zones that are (approx 9 in dim). c) chain saws. d) a hot water system
embankments to stop projectiles The information presented influenced by many different seasonal climatic regimes for drilling and cutting The discussion of associated equip.
in based on both laboratory and field test results. Both SR 86-29 ment covers electric generators, hoists and lifting tackle,hand tools, and blasting supplies Consideration is alsoapproache were required to understand why a bullet stops BLISTERING OF BUILT-UP ROOF MEM- given to single.fuel operation, bulk melting, and possibilities
quickly in snow and how durable a snow fortification can BRANES: PRESSURE MEASUREMENTS. for use of compressed air Recommendations for develop.
be. Field tests showed that a non-fuzed round as largeas that from the Soviet 145 mm KPV can be stopped Korhonen, C., Oct. 1986,22p, ADA-190 293, 13 refs. ment work by NCEL are given
by 2 in (66 ft) of packed snow Laboratory studies 42-2672
revealed the mechanics of bullet interaction with snow For ROOFS, SURFACE TEMPERATURE, PROTEC- SR 86-33
the larger, fragmentation munitions field tests were cumber- TIVE COATINGS, MAINTENANCE, PRESSURE, INSTRUCTIONS FGR COMPLETING A FIELD
some and unproductive But a laboratory simulation of DAMAGE, TEMPERATURE MEASUREMENT. WORKSHEET FOR INVENTORYING BUILD-
fragment penetration into snow showed that only 0 6 m evra ING MATERIAL.S.
(2 fi) of packed snow stops the smaller, high.velocity fragments Several blisters in built-up roof membranes were instrumented
while 15 m (5 ft) of snow is requred to stop the larger. with pressure and temperature sensors Internal blister Merry, C J, Dec. 1986, 25p., ADA-176 467, 9 refs.slower fragments To represent the larger, ntarmor, pressures varied from positive during the heat of the day 41-2530

direct-fire weapons contaimng shaped-chsrge warheads, the to negative during the cool of the night, these pressure CONSTRUCTION MATERIALS, PRECIPITA-
90-mm M67 and the 

7
0-mm Soviet RPG-7 were used in changes cause blisters to grow Air is drawn into the TION (METEOROLOGY), ENVIRONMENTALblister at nih Whnepsdtsusietharrpdlfield tests The results showed that 3 m (10 ft) of snow exposed to sunshine, the air rapidly PROTECTION, DAMAGE CHEMICAL ANAL-baoried all effects, even after multiple impacts tpands before it can escape. Water is not necessary YSIS.to cause growth Blisters grow best when the days arehot and the nights are cool Pressures apparently do A worksheet for use in the field was developed to inventorynot occur within the insulated space of a roof to cause building materials in four northeastern cities in support of

SR 86-26 blisters Reflective coatings mns) help to slow blister growth the EPA Acid Rain progrum The initial form was tested
Growth can be stopped by using a miniature pressure relief for two of the cities, the redesigned and simplified formICE HEAT SINKS. PART 2: HORIZONTAL a discussed in this report was used in the two remaining

SYSTEMS. cities The worksheet was designed to provide informationSR 86-30 on the census tract, land use type and sampling frame,Ref'. .2.Aug1986, SECOND WORKSHOP ON ICE PENETRATION the dimensions and type of building, the lot size, the matertasRefs. p.23-25. TECHNOLOGY, 1986. distribution percentages in the foundation, first story andMILITR OWorkshop on Ice Penetration Technology, 2nd, Mon- all above stories, and the surface area and material typesMILITARY OPERATION, HEAT SINKS, ICE tcrcy, CA, Ju'jc 16-19, 1986, Oct. 1986, 659p, ADB. for the roof roof-mounted apparatus (scnts, flues, stacks.
skylights and flashing), chimneys, rars gutters. downspouts

APH LCAT ION, MATEMA TICAR ODE 108529. Ref's pussim For iidivdual papers ace 41- and fences The workshcet is recommended for futureTHERMAPPLICATIONS PERTIES.MATICALE MELTINGS 2653 through 41-268 1. surveys of building materials in other citiesWTERMA TEM PERTRE, IE M LIG 41-2652WATER TEMPERATURE. ICE COVER STRENGTH. PENETRATION SR 86-34Thethermaldesignofahorizontal iceheatsinkithhorizontal TESTS MILIlARY OPERATION. SEA ICE. ICE CALIBRATING HEC-2 IN A SHALLOW, ICE-
water flow i outlined using a computer model to gi c quantita- -

tive results The mathematical model allo. interaction MECHANICS. MEETINGS, DESIGN. ICE COVERED RIVER.
between the ice sink and the surrounding rock material COVER THICKNESS. MODELS, CAVITATION. Calkins, DJ ctal. Dec 1986,25 rofs.. ADA-176 485,
Data taken from an experiment. undcertakcn as part of this On 16-19 June 1986 the Naval Surface Weapons Center 7 refs
study. on melting, horizontal ice sheets were used in the (NSVAC) and the US Army Cold Regions Research and Adley. M D.
mathematical model. Design curves arc presented to els. hnginecring Laboratory(CRREL)co hosted the Second Work. 41-2531
mate the outlet water temperature a a funct:,n if time shop on Ic Penetration rchnology at the %avai Postgraduate FLOOD CONTROL, ICEBOUND RIVERS, ICE
and the rate of ice melt The honrontal ic heat smtk School in Monterey. Cliforma Since the first workshop COVER THICKNESS, RIVER FI.0W, WATER
can deliver outlet water at temperaturc, bet.ccn 4S and at CRREL two )ears ago. many notable accomph CKhmeniW
55 F for a considerable period of time (hundreds if hours) had itcturred regarding ice penetration and related subjects LEVEL. MATHEMATICAL MODELS. FLOAT-
if the heat dissipation rate of the sink is Iss than 0 5 The obecttivcs of the workshop ,ere to ptoiside a forum ING ICE, I'REEZELUP. ICE COVER EFFECT.
kW/ft For this range ofheat dissipation rate,. the honi;,mntal at whith to present and lismuss these findings and identf IIEC-2 has rcenti) been modified to accept input for a
sink is comparable in performance to the verttal ic heat areas requiring more work Papers ere presented on floatirg ice .oer Several techniques were evaluated in
sink The mathematical micl cmphasires the thernal the filowmg general tipits environmental data need%. ije calibrating the miudel versus the measured fieli data for
aspects of the heat sink with ni, Lonsdcration given to measurmcient technilques, ice statisti.% itc methams. scale a steep, shallowa riser The ie t.ovcr thivkness. as espected.
mechanical and plumbing priblmes .nstruttion tchni4,e%. moiJcl tests, field tcsts. analytiai modeling, design and hard. as the dominant parameter affecting the watcr levels and
or maintenance of the sink ware. alternate method%. airborne ASV. and submarines not the Manning % roughness coefficient of the ic cover
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Excellent field data on ice cover thicknesses, water levels SR 86-39 and data acquisition equipment. R-valucs measurementand flow discharges were available for calibration The COMPARATIVE TRACTIVE PERFORMANCE is necessary to optimize investment in additional insulation
relatively shallow depths of less than 6 ft and ice covers O MARTIE AND C E N O NAL and Permits confirmation of the quality of newly installed
of up to 3.ft thick created special problems in matching OF MICROSIPED AND CONVENTIONAL insulation.
the water levels. The actual ice cover thicknesses measured RADIAL TIRE DESIGNS.
in the field should be used as a guide for ice thickness Blaisdell, G.L., ct al, Dec. 1986, 1 Ip., ADA-178 355, SR 87.07
input to the model for shallow streams The transition 4 refs. PREPARATION AND DESCRIPTION OF A RE-
of ice cover thickness from one section to the next in Morrison, T.L. SEARCH GEOPHYSICAL BOREHOLE SITE
the model is extremely critical, otherwise there will be excessive 41-3051 CONTAINING MASSIVE GROUND ICE NEAR
head losses Several methods for interpolating the ice
thickness between the measured sections were attempted TIRES, TRACTION, RUBBER ICE FRICTION, FAIRBANKS, ALASKA.
in trying to simulate the freeze-up, and ineffective flow BRAKES (MOTION ARRESTERS), DESIGN. Delaney, A.J ,June 1987, 15p., ADA-183 186,4 refs.
areas were blocked off as well. The latter provided the The braking and driving tractive effectiveness of aftermarket 41-3627
most realistic simulation of flow velocities beneath the ice microsiping of all-season design radial tires was studied as PERMAFROST PHYSICS, GROUND ICE, BORE-
cover. an alternative to standard traction aids such as snow tires, HOLES. GEOPHYSICAL SURVEYS, SOIL TEM-

studs, and chains Microsiping is a process that involves PERATURE, UNITED STATES-ALASKA-
laterally slicing the tires to a depth close to that of the

Sr 86-35 tread depth, thus dividing each tread element into several FAIRBANKS.
adjacent. contacting elements Mictosiping removes virtual. A geophysical control site consisting of 27 holes drilled

ROOF BLISTERS. PHYSICAL FITNESS ly no material from the tire From previous studie,. it in permafrost and cased with ABS pipe has been completed
BUILDING, FORT LEE, VIRGINIA. is known that traction on Ice is overwhelmingly dependent near the USACRREL permafrost tunnel at Fox. Alaska
Korhonen, C., et all, Dec. 1986, 15p., ADA177 801 on the adhesion between the ice surface and the tire tread The site provides excellent control on a range of material
3 res. compound. Since microsipmg does not alter the compound, types in permafrost terrain including frozen silt. gravel, be-

a measurable improvement in traction on ice for several drock. and all common ground-ice types such as %edge.Bayer, J.J. tire types and temperatures, as expected, was not found lens, and pore ice The holes delineate massive ground-
41-2611 ice features of which there is no surface manifestation
ROOFS, WATERPROOFING, THERMAL PROP- SR 87-02 Ground temperature data is available from a small-diameter
ERTIES, LEAKAGE, BUILDINGS, DEFECTS, LOSSES OF EXPLOSIVES RESIDUES ON DIS- glcol-filled hole This report describes the site, its prepara
COUNTERMEASURES. POSABLE MEMBRANE FILTERS. tion. and the soil logs and data obtained.
The blsters on this 2-year old roof were first noticed one Jcnkins,T.F.,ctal, Mar. 1987, 2 5p., ADA-180 889, 10 SR 87-08
year after construction. Findings show that all blisters refs TRACKING TWO-DIMENSIONAL FREEZING
were built into the roof and that they will continue to Knapp, L.K., Walsh, M.E. TRA N T O -MEN SINA E EZINGdevelop in size and number. Currently. this roof is water- 41-3820 VARIABLE BOUNDARY ELEMENT METHOD.

ght. but leaks will occur aseblisters bea to pbreak d Rathefor EXPLOSIVES, POLLUTION, FILTERS, LABORA- Hromadka, T.V., ii, June 1987, 58p., ADA-183 547,

using a CRREL-designed pressure relief valve to prevent TORY TECHNIQUES, EXPERIMENTATION, II refs.
blisters from growing and ever becoming a problem WATER POLLUTION, SOLUTIONS. 43-428

A number of 045-micron disposable filters were tested for COMPUTER PROGRAMS, FROZEN GROUND
sorption of HMX. RDX, TNB, DNB. tetryl. TNT and 2,4- TEN
DNT, Both aqueous and mixed aqueous-organic solvent TEMPERATURE, SOIL FREEZING, SOIL

SR 86-36 matrices were tested. For aqueous matrices, the Nalgene WATER MIGRATION, PHASE TRANSFORMA-
AUGER BIT FOR FROZEN FINE-GRAINED (green) cellulose acetate filter sorbed significant amounts TIONS, BOUNDARY LAYER, THERMAL
SOIL. of HMX. RDX, TNT and 2,4-DNT. The Gelman Acto REGIME, HEAT FLUX.
Sellann, P.V , et al, Dec. 1986,13p, ADA-190 343, LC25 filter, descnbed as a naturally hydrophilc fluooolymer, The Complex Variable Boundary Element Method (CVBEM)
Srefs. also sorbed significant levels of HMX. TNT and tetryl is used to develop a computer model for estimating theBre. BEWhere sorption was found, losses were greatest for the first lo,.ation of the freezing front in sod-water phase changeBrockett, B.E. portion of filtrate passed through the filter and for filtration problems This computer program, CVBfRI, is based on42-2673 conducted slowly Addition of 50% organic solvent prior the following major assumptions I) the problem is two-AUGERS, FROZEN GROUND STRENGTH, to filtration eliminated sorption problems for all filters tested dimensional. 2) the entire soil system is homogeneous and
DRILLS, MILITARY ENGINEERING, PENE- When aqueous matrices are filtered, the recommended proce- isotropic. 3) the problem thermal boundary conditions are
TRATION TESTS, BOREHOLES. dure is to discard the first 10-mL portion of filtrate and constant values of temperature (or stream function). 4) sod-Auger bits 6 5 in. (165 rm) and 9 5 in (241 rm) In retain the second 10-mL portion for analysis water flow effects are neglected (the problem is strictlydameter we modified tosaisfym d itaryand geneal engineer SR 704 geothermal). 5) all heat flow from the freezing front is
nmg requirements for producing holes mi frozen sog within the control volume, there is no heat flux associated

iomgrqu irens foreproducinche in fareoe oly EXTINCTION COEFFICIENT MEASUREMENT with the freezing front from exterior of the control volume,
commercal odficat was snlectedtraton tests appeared runt need IN FALLING SNOW WITH A FORWARD SCAT- and 6) the freezng front movement is slow enough that

fine-grained soils, one type containing some gravel Modifi- TER METER. heat flux along the moving boundary can be determined
cations, which primarily involvcchanges in cutter reliefangles. Koh, G., Mar. 1987, 9p., ADA- 180 958. 5 refs. by assuming steady state heat flow conditions for small
substantially improved performance Penetration rates were 41-3849 durations of time (i e.. timesteps) The CVBEM is used
as high as 5 ft/mis (1 5 nmis), compared to 0-.14 ftimis LIGHI SCATTERING, SNOWFALL, INFRARED to model the thermal regime of the soil system The
(0-0.4 i/mm) for the unmodified hits RAIAIO LTIG TN SMISI, FOi, theory and development of the CVBEM are givs in CRREL

IRADIATION, LIGHT TRANSMISSION, FO internal Report 969. Complex Vartable Boundar ElementsMILITARY OPERATION. in Engioeenng. by lromadka. Because the numerical tech-
A forward scatter meter designed to measure the visible nique is a boundary integral approach, the control volume

SR 86-37 extinction coefficients measured with a forward scatter meter thermal regime ist modcled with respect to the boundary
DEVELOPMENT OF A FRAZIL ICE SAMPLER. and a transmissometer indicates that a forward scatter meter 'alues,. and. therefore, the C. vBFRI data entry requirementsBrockctt, B.E.. et at, Dec. 1986, 12p, ADA-179 043 can be used to measure extinction coefficient in fatling snow are tignificanil, less than those ussall required of don'amSellmann, P.V. The different calibrations required for snow and fog are methods such as finic-differtences or finite-elements. Sod-partially explained by examining the effect of particle size water phase change along the freezing front is modeled
41-3257 on the angular distribution of scattered light. as a simple balance between computed heat flux and the
FRAZIL ICE, CORE SAMPLERS, ICE SAM- evolutiu of sod-ater volumctric latent heat of fusion To
PLING, DESIGN, GRAIN SIZE SR 87-05 model thcdssplacement ofitc freezing front, programCVBFRI
A lightweight sampler has been constructed to provide large TREATMENT AND DISPOSAL OF ALUM AND prosides two options 1) displace the freezing front coordinates
cores from frazil ice depoMits. Samples containing frazil OTHER METALLIC HYDROXIDE SLUDGES. with respect to rhanges in the y.oordinate oatl. 2) displace
ice partilcls ranging in sire from I mm to oser 70 mm. Reed, S.C., et al, Mar. 1987.40p. + plates, ADA-180 the freczng front coordinaes with respect to a vector normal
including the interstitial waler, were successfully recovered 960, 19 refs. o the fezng frunt boundary
during field tests These samples were nearly undisturbed Smith, J.E., Slcttcn, R S. Resta, J. SR 87-09white confined in the sample tube, based on a comparison 41-4142 NODAL DOMAIN INTEGRATION MODEL OFwith samples acqured using a freeze probe technique SLUDGES, WATER TREATMENT, WASTE TWO-DIMENSIONAL HEAT AND SOIL-

TREATMENT, WASTE DISPOSAL, FREEZING. WATER FLOW COUPLED BY SOIL-WATER
SR 8638 DRYING, MILITARY FACILITIES. MASS BAL- PHtASE CHANGE.LOW TMEAU ANCE. Hromadka. T.V.. II. June 1987, 124p. ADA-183 518,LOW TEMPERATURE EFFECTS ON SORP- Sludge ,% an inevitable product of watcr and waswtcvater Rcfs passimTION, HYDROLYSIS AND PHOTOLYSIS OF t enth The treatment and disposal of these materials 41-1568ORGANOPHOSPHONATES-A LITERATURE is often the most costly aspect of the overall operation FROZEN GROUND TtERMODYNAMICS. SOIL
REVIEW. The use of alum and other metallic chemicals for coagultion
Britton, K.B., Dec. 1986,47 refs., ADA-178 349. Refs. and other purposes has increased significanl) in both %axcr WATER MIGRA iON, HEAT TRANSFER,
p.42-47 and wastewater treatment in recent years These chemical. FREEZE THAW CYCLES. HEAT FLUX, PHASE
41-3050 not only increase the total volume of sludge produced but TRANSFORMATIONS. MATHEMATICAL

very significantly influence its characteristics This report MODELS. COMPLTER APPLICATIONS, TEM-POLLUTION, CHEMICAL ANALYIOS, ICE describes a number of prircsscs for sludge treatmeni and PERATURE EFFECTS SNOW COVER EFFECTCOMPOSITION, SNOW COMPOSITION, SOIL disposal and recommends those best srtcI for mllttay faci!,- A iriite of phase change in freezing and thawing soilsCOMPOSITION. FROZEN GROUND, TEMPER- ties. A% Jcilpd for you
1 

regons engineering nrolh'ms which
ATURE EFFECTS, ENVIRONMENTAL IMPACT. SR 87-06 rcquirc :,to-diiiensinal iialysis of the thermal regime of
A survey was made of the open literature to determine PROCEDURE FOR MEASURING BUILDING R- su N ews there /em nc/rtic oinp.e boundary Londrniins
the information available on the persistence of organophoi- su.,h i atiosphere groun %tnsfaLe thimnal interaction and
phonate chemical agents in the environment Tins review VALUES WITII TIIERMOGRAPIIY AND IIEAT no.pack intulation Other concerns include complex soilfocuses on low temperature hydrolytic and photolytlic egrada. FLUX SENSORS. cmtui,:,s sutch at the preencc of a peat muskeg or tundra.
ton of the nerve agents GA (1Tabn). GB (Sarin). Go Flandcrs. S.N , Mn) 1987. 29p.. ADA-180 959. 5 rcf,, like sii %vhr.h ma, p ,iil thermral insulation for underiing
(Soman) and VX, The role of adsorption to ice. snow 41-4083 Ic-, eh mineral soil Although several models have been
and frozen soils and %eimnit is also discussed m relation TIhRMAL INSULATION. BUILDINGS. IllAT diesepeC ti pi"ilici teir.ratnue, in freezing and thawingto these degradati e prircesses Suggestions are made for FLIUX. ECONOMIC ANALYSIS, COMPLI.TR AP- -. of,,tlici the kc) ht ueion is %rimp:) %n:hcr or not thc
the investigation of agent icciompotiton unnf sonlints 1 1The method proposed for the stud) of agent persictencc P.ICATIONS. INFRARED "QUIiMUI.\ MIt

A- ii;s fr,tn sin r ,e oil %tucrtalo pi i n 1repgnificantlyP1IATO- in~tiiiriive-r h, 'li s-oil w tier
+ 

state of phase In this report.
Is based on the se of linear free energy rctatiinships,. which SURING INSTRUMENTS, TESTS. A siple :h.tiris,,-isl civ:IC! is ,eelopeid for use to
should allow for more reliabl pred.uion (f agent behavior lhi report desgries a privcdure for itucuuroig R-'.lhir vi,,,l isgv.,. corerru.,g sjct A I ORTRAN comp ter
than if a single simolant is ised as a mstel .onipound on actual burl lings. rising t:crui.gaphy. heat firx ,-ailt crv. prigrai asarlaic .hIMh 3,n, uiiiilaics i.o-dlrmensional

68



SPECIAL REPORTS SR

heat and soil-water flow models as coupled by an isothermal SR 87-13 SR 87-18
phase change model The program can be used to analyze TACTICAL BRIDGING DURING WINTER: 1986 SORPTION OF CHEMICAL AGENTS AND
two-dimensional freezing-thawing probles which have uffi-
cient known information to supply the necessary modelin KOREAN BRIDGING EXERCISE. SIMULANTS: MEASUREMENT AND IMA-
parameters, boundary conditions, and initial conditions. Coutermarsh. B A., July 1987,23p., ADB-I14 800, !1 TION OF OCTANOL-WATER PARTITION CO-

refs EFFICIENT.

SR 87-1 42-568 Leggett, D.C., Sep. 1987, 15p, ADB-I 17 069, 14 refs.

FREEZE-THAW TEST TO DETERMINE TIE ICE CUTTING, RIVER CROSSINGS, ICE BLAST- 42-1790

FROST SUSCEPTIBILITY OF SOILS. ING, MILITARY OPERATION, BRIDGES. EX- MILITARY OPERATION, CHEMICAL COMPO-

Chamberlain, E.J., Jan. 1987, 90p., ADA-180 000, 7 PLOSIVES, ICE CONTROL, WINTER SITION, SOIL POLLUTION, WATER FLOW,

refs. Deployment alternatives for the U.S Ribbon bridge are dis- SOLUBILITY, TIME FACTOR, COUNTERMEAS-

41-3258 cussed assuming an ice sheet is present at the crossing URES, ANALYSIS (MATHEMATICS), POLAR
T W S , V N , O site. Ice blasting time and effectiveness with several explo- REGIONS.

FREEZE THAW TESTS, PAVEMENTS, FROST sives readily available to the Army are presented A Octaolater partition coefficients were determined exper.
HEAVE, FROST RESISTANCE, AIRPORTS, SOIL 1986 Korean winter bridging exercise is detailed where an mentally for 8 simulants These were supplemented with
FREEZING, THAW WEAKENING, AIRCRAFT ice sheet was blasted using C4 explosives in a grid pattern published fragment constants and waler solubiies to predict
LANDING AREAS. Ice rubble consol,daion was attempted using the Bridge log K(ow) values of several threat agents These estimates
A new freezing test for determining the frost susceptibilty Erection Boat. after which the launch of a bridge bay section can be used to predict sorption and transport in soils If
of soils is presented to supplant the standard CRREL freezing was tried It is shown that ice rubble hinders boat operations correct, organophosphorus agents arc more mobile in soil
test currently specified by the Corps of Engineers This and retrieval of the bay sections water than presiously expected
test reduces the time required to determine the frost susceptlibil- SR 87-19
ty of a soil in half It also allows for the determination SR 87-14 FIELD OBSERVATIONS OF MINE DETEC-

of both the frost heave and thaw weakening susceptibilities
and considers the effects of freeze-thaw cychn; The SALINE ICE PENETRATION: A JOINT CRREL- TION IN SNOW USING UHF SHORT-PULSE
new freezing test eliminates much of the variability in test NSWC TEST PROGRAM. RADAR.
results caused by the humanelemcnt by completely automating Cole, D M., et al, July 1987, 34p, ADA-189 206. Arcone, S A ,et al, Oct. 1987, 24p., ADB-117 360, 11
the temperature control and data observations Stavcs, H.K. refs.

42-2417 Delaney, A.J.

SR 87-10 MILITARY OPERATION, PENETRATION 42-1953
BENCHMARK DESIGN AND INSTALLATION: TESTS, ICE STRENGTH, FLOATING ICE, ICE MILITARY OPERATION, RADAR ECHOES,
A SYNTHESIS OF EXISTING INFORMATION. SALINITY, PROJECTILE PENETRATION, IM- SNOW DEPTH, DETECTION, POLAR REGIONS,
Gatto, L.W., July 1987, 

7
3p., ADA-183 925, 27 efs. PACT STRENGTH, FRACTURING, ICE COVER FREEZE THAW CYCLES, EXPERIMENTATION,

42-92 THICKNESS. METALS.
BENCH MARKS, COLD WEATHER CONSTRUC- This paper reports on the response of a floating salire ice The response to short-pulse radar of land mines emplaced
TION, FROST HEAVE, STABILITY, SUBSI- sheet to penetration and perforation by 25 4-mm-diumeter in snow was observed throughout the winter of 1985-86
DENCE, DESIGN, SURVEYS. projectiles with 3 nose shapes a full cone. a truncated n Fairbanks, Alaska. The radar produced a pulse of

used for topographic. hydrolruphic. construction, cone and a full flat Impact velocity was varied to produce a few nanoseconds duration with a spectrum centered near
Techniques edtic and struct on, behavior ranging from slight penetration to complete perfora- 900 MHz. resistively loaded dipole antennas were used at
boundary, geodetic and structural movement surve~s are only ion of the 210- to 280-mm-thick ice sheet The extent two polarizations The mines--standard anti-armor types
as accurate as the benchmarks used as reference In ofcrushin and fracturing adjacent to the path of the projectile and a Plexiglas simulation of one of these-were emplaced
northern areas, frost action can cause substantial vertical was quantified, indicating the existence of a zone of crushing at various orientations on or above a cleared ground surface
movement of benchmarks Benchmarks may also subside extending I to 2 body diameters into the ice sheet from and monitored. There was hlttle change in the mine re-
or shift in welands and coastal areas Various benchmark the cavity wall A se=s of shots into free-floating targets sponses that occur before the ground surface response under
designs and installation procedures reduce or eliminate move- indicated that for penetrations of roughly two-thrds of the conditions of 0 and 35 cm of snow, the maximum depth
ment, but information on the designs "md procedures is sheet thickness, the depth of penetration did not %ary signifi- achieved, as long as the snow was dry Responses from
widely scattered and not available to Corps of Engineers cantly as the target size was reduced to 24 body diameters the migrating freeze-thaw Interface in the active layer masked
DIsrmcts i one report This report is a synthess of Tests on coated projectiles indicatedl that no significant abrasion some of the later mine responses The radar detected
Information compiled from surveys of Corps of Engineers occurred between the ice and the nose area of the projectile no response from several of the mines when the pack began
Districts and Divisions, U S and Canadian government agcn- Information is also presented on the effects of gun pressure, to thaw and temperature was nearly constant at 0 C Some
cies. private industry and a literature review Matrices nose shape, average sheet temperature and angle of attack polarization sensitivity %as always evident, depending on
for selecting aid installing benchmarks that meet third-order on the depth of penetration the orientation of the mine. In no case was there any
accuracy requirements or better and that are appropriate
for various climatic and soil conditions were prepared from response to the Plcxiglas simulaton. UHF short-pulsc

the synthesized information. Procedures to be followed SR 87-15 radar is an excellent mine detection technique in dry snow
while installing various types of benchmarks are included RD so long as mines are metallic, but is unsuitable for detecting

RATING UNSURFACED ROADS-A FIELD small. plastic mines in snow.
MANUAL FOR MEASURING MAINTENANCE SR 87-20

SR 87-11 PROBLEMS. ICE ATLAS 1985-1986: MONONGAHELA RIV-
EMBANKMENT DAMS ON PERMAFROST: DE- Eaton, R.A, ct al, Aug 1987, 34p, ADA-185 621 ER, ALLEGHENY RIVER, OHIO RIVER, IL-
SIGN AND PERFORMANCE SUMMARY, BIB- Gerard, S., Cate, D. LINOIS RIVER, KANKAKEE RIVER.
LIOGRAPHY AND AN ANNOTATED BIBLIOG- 42-804 Gatto. LW., et a], Nov. 1987, 36

7
p., ADA-191 865.

RAPHY. ROAD MAINTENANCE, SURFACE ROUGH- Daly. S.F., Carcy, K.L.
Saylcs, F.H., July 1987, 109p, ADA-184 163, Rcfs NESS, DRAINAGE, TRAFFICABILITY, PAVE- 42-2681
p.28-10

2
. MENTS, MANIJALS. ICE CONDITIONS. RIVER ICE, MAPS, PHO-

42-106 TOINTERPRETATION, AERIAL SURVEYS, ICE
PERMAFROST BENEATH STRUCTURES,
DAMS, EMBANKMENTS. SEEPAGE, COLD SR 87-16 SURVEYS, ICE REPORTING.

WEATHER CONSTRUCTION, DESIGN, DEFOR- EVALUATION OF THE SHASTA WATERLESS The ice maps in this atlas were prepared to document the

MATION, PONDS, SPILLWAYS, FREEZE THAW SYSTEM AS A REMOTE SITE SANITATION 1985-86 ice conditions included in study arcas for the River
CYCLES. FACILITY. Ice Management (RIM) Program. namely Mer Mile 0 to
CYCLES. Fa CJAu 7 12 on the Monongahela River. mile 0 t 17 on the Allegheny.
The dcsigs of embankment dams on permafrost canbe Marte,. Ag1 7 

24
. 1 C. rf mile 0 to 437 on the Ohio. mIe 120 to 273 on the Illinois

divided into two general types, frozen and thawed, Te 42-1088 and mile 0 to 21 on the Kankakee The maps were
frozen type of emhanikients and their foundations are main- SANITARY ENGINEERING. MILITARY prepared from interpretation of vertical aerial video Imagery
tamed frozen during ihL life of the structure The thawed FACILITIES, VASTE DISPOSAL. TANKS (CON- taken from lo, flymigair.raft Thcmetcrpre.ced .econtions
type of embankments usually are designed assuming that TAINERS). were classified into 5 units and transferred to base maps
the embankment ,ill remain unfrozen and its pernafrost The uateiess toilet manufactured b, Shasta Manufacturing. by reference to navigation charts and topographtc maps
foundation will thaw, during construction or during the opera- Inc. of Redding. California, aas evaluated for poss-ble use Ice floes ,Sr frazil slush and pans (IFFSP) was the most
lion of the structure In some localions where watcr at remote military training sites and guard statUn.t A common ice unit on the Iower Monongahela Fragmented
is to be retained intcrmniltnl) for short periods of time. telephone survey of 6 recreational areas Indicated that park i.e cover %iih open walcr areas (['ICOWA) as the most
thawed embankments havc been designed assuming the parma- pers)nnel %ere generally pleased umth the performance: of common 1cr unit is the lowcr ,llecheny Fragamented
frost will rcmain froren throughout the life ofthe embankment these units On-site visit% did not encounter offensise ice cover (I'IC) and FICOAvA were the most extensive
In selecting this type of desigo for a particular site. man) odors Proper ventilation and hlqusd lIeel control were ,cc units abusc ilannibal Dam on the Ohiu. ICIFSP were
factors that are peculiar to cold regions must be considered found to be key factors in successfu, operation A rational predominant below Solid ice c.ovcr (SIC). FIC and rICO-
Thissummaryofmcthodsofdeisgn.constructionandoprat'on approach to sizine these units was developed on the bass %%A were the most exter.iv ic types on the l ae-like
of embankment dams in permafrost areas records the succeses of local pan evaporaiotu rates areasofthe Itimnots Rivr.whilc 1ICOWA and IFi'SIpredomi.
and some failures that have occurred Embankment ,lams naied clsewhere on the Ilinois. SIC and PIC were the
have been built and successfully operated in Canada. Green- most common ice units on the Kankakee River There
land, the USSR and Alaska A number of failures have SR 87-17 were ,rcqucnt canccllatnn% of flights of the Ohio. Allegheny
been reported in the LSSR and oine u Alaska %,ov WORKING GROUP ON ICE FORCES. 3RD and Mvonongahela during the 1985.86 winter besaiusc of
of the dufficltics arose because insufficient aittn.on was STATE-OF-THE-ART REPORT. lou i.loud c ilings various options arc being explored
given to establishingaxit mfainlaminn a reliable fr,,zen condition t e oe rqetc~rg nteftr
and to eontrolling dsepagen Sandcrsn. T.J.O. Cd. Sep 1987. 

2
21r.. ADA-191 tS get mor frequent coerage in the future

067, Itef% passim. For itidaidtiual papers (tiustly CRITICAL COMPARISON OF MOVING AVER-

SR 87-12 front different source) %cc 40-4602 through 40-4608 NI CUMUAIS ON CON-

PROCEEDINGS. VOL... and 42-3038 AGE AND CU ORULATIVE SUMMATION CON-

Snow Symposium. 6th. 1anuer. Nil. Aug 12-14 42-3037 TROL CHARTS FOR TRACE ANALYSIS DATA.

1986. July 1987, 20
7 p, AI)1-i I5 486. Rcfi, pssim ICE LOADS. OFFStHORFE STRUCI URFiS. IIY- fMcGcc I.E.ctal. Niv. 1987. 57p.ADA-188 312.20

Frtr indisiltial papers sec 42-1404 through 42-142. DRAUI.IC SIRUCURF.S. SEA\ ICI. If!: SCOR- cs
42-1403 ING. SI'RUCTURES. DEISIGN. IiN(GINEI:RING, Grantt C.L.

SNOW PIIYSICS. SNOWFzAI I.. SNOW COVER rESTS. 42-1775

FECI. INFRARED) RAIIA1 10\. MEETINGS. rhis %wiikng grmp rcp.r on cc fiic% iades nd,idual WASTE I)ISPOSAI.. CIEMICAL ANALYSIS. EN-

VI:FE . IRART TRANSISION. EET I. hpapers which discuss lahopaiir results, field mnihru n t \ IRONMEINTAI. IMPACI. SOIL POI.I.LTION.
VISIBILITY. .IGHT TRANSMISSION. SOUND 1u1ruierical anAl)%sis. and iceberg cutr ,% ISOIOP" I. AIIEING. DI'TI"CTION
WAVE.. I.IGII'T SCATTERING. RADAR more deliuld abtrAud appeais ai ohc beginving ,r cach l'cIcntage rc.,vcr) csiiatz have been obtained for 15
ECIIOES. indi.itdal -.per analtce or %iirogates, of environmental concern by four
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commercial laboratories over a two-year period. These SR 87-25 SR 88-02quality control analyses were performed using standardized ANALYTICAL METHOD FOR DETERMINING PREDICTING PRODUCT WATER QUALITY
methods on a control soil matrix. Over 100 lots of results
were available for many of these analytes. This massive TfERAZANE IN WATER. FROM THE 600-GALLON-PER-HOUR RE-
amount of data afforded an opportunity to compare the Walsh, M.E., ct al, Dec. 1987, 34p., ADA-189 045, 15 VERSE OSMOSIS WATER PURIFICATIONsensitivity of different quality control protocols for detecting refs. UNIT. FIELD WATER SUPPLY ON THE WIN-"out-of-contruol situations and also to compare the perform- Jenkins, T.F. TER BATTLEFIELD.
ance of the four laboratories. Recoveries averaged 90- 42-2418 Bouzoun, J.R., Feb. 1988, 7p., ADA-194 988,4 gets.
100% for Ii of 15 analytes. Repreductibility of recovery EXPLOSIVES, GROUND WATER, MILITARY 43-429
estimates was surprisingly consistent from lab-to-lab. From
a comparison of moving average control chat (n-2 and OPERATION, CHEMICAL ANALYSIS, WATER WATER SUPPLY, MILITARY ENGINEERING,
n-3) with cumulative summation charts, the n=3 moving POLLUTION. MILITARY RESEARCH, LOGISTICS, WATERaverage charts were considered most suitable for routine An ton-pairing RP-HPLC method was developed to determine TREATMENT, WATER CHEMISTRY, ANAL-lot-to-lot control by contractors. The cumulative summation tetrazene in water. The method uses an LC-18 column YSIS (MATHEMATICS).
charts are very useful for situations requiring critical diagnostic and a mobile phase of 2/3 v/v methanol-water modified A preliminary equation for predicting the total dissolved
analysis of problems. Where duplicate recoveries were by 001 molar I-decanesulfomc acid sodium salt. The solids (rDS) concentration in the product water from theobtained with each lot. lot-to-lot variability was similar in mobile phase pH was adjusted to 3 with glacial acetic acid. 600-Sph ROWPU is presented The equation requiresmagnitede to within-lot variability To avoid an excessive The modiried mobile phase was optimal for separating of the raw water temperature and TDS concentration as inputnumber of out-of-control responses, control limits should tetrazcene from potential interferences by other explosive com- data Both of these variables can be easily measuredbe based on total variability rather than within-lot variability. pounds such as HMX and RDX and for allowing elution in the field. The equation is presently limited to raw

of TNT within a 15-minute run time. The retention time water TDS concentrations in the range of 800-900 mg/L
for tetrazene was 2.8 minutes The UV detector was As data become available for a greater range of raw water
set at 280 nm A linear model with zero intercept was TDS concentrations, including seawater, the equation willSR 87-22 found to adequately describe the calibration data The be modified The standard error of the estimate is 3.4

COMPARISON OF METHANOL AND TETRA- concentration range tested was 6.2-1238 microgram/L A miL
GLYME AS EXrRACTION SOLVENTS FOR spike recovery test on each of 4 days gave an average
DETERMINATION OF VOLATILE ORGANICS recovery of 103%. A reporting limit of 7.25 microgram/L

was estimated The relative standard deviation was approxi-IN SOIL matly 2% over the range tested Tetrarene was found SR 88-03Jenkins, T.F., et &l, Nov 1987, 26p., ADA-189 028,23 to be unstable in an aqueous medium at room temperature TECHNIQUES FOR MEASURING RESERVOIR
refs. Concentrations decreased by 96-1007 over 24 hours. BANK EROSION.
Schumacher, P.W. Chilled solutions were less prone to degradation than room Gatto, L.W., Feb. 1988, 27p., ADA-191 400, Refs.
42-2498 temperature solutions, and heated solutions (50 C) degraded p.23-27.
SOIL CHEMISTRY, WASTE DISPOSAL, WATER completely within two hours. 42-3462
POLLUTION, DETECTION, SOLUBILITY. BANKS (WATERWAYS), SHORE EROSION,
The abilities of methanol and tetraglyme to extract chloroform, RESERVOIRS, LAKES, RIVERS, SEDIMENTS.benzene, toluene, and tetrachloroethylene from vapor-con- This report summarizes the processes that cause and conditionstaminated soils are directly compared. Comparisons are that contribute to bank erosion along reservoirs, lakes. riversmade both with respect to process kinetics and analyte recovery and coasts, It suggests measurements, techniques and icaswing an extraction procedure based on equilibration on a urement frequencies for four different levels of bank erosionwrist-action shaker and determination using a purge-and- SR 87-28 study Details on specific procedures for a particular tech-
trap GCIMS. An equilibration period of 10 minutes is XYFREZ.4 USER'S MANUAL nique must be obtained from references cited. There are
recommended for extraction using either methanol or tetra- O'Neill, K., Dec. 1987, 55p., ADA-191 466, 3 refs. neither standard measurements to make not standard methods
glyme. In all cases methanol was as good as or better
than tetraglyme with respect to analyte recovery This 42-3159 to use during erosion studies, but this report can be useful
was even the case for soils contaminated with an oily residue. HEAT TRANSFER, COMPUTER PROGRAMS, to investigators selecting an approach for future work
While commercial methanol and tetraglyme both contain PHASE TRANSFORMATIONS, MATHEMATI-
measurable levels of volatile aromatics, simple rotary evapora- CAL MODELS, LATENT HEAT, HEAT CAPACI-
lion was succesful in removing these contaminants to levels TY, TEMPERATURE DISTRIBUTION. SR 88-04
below detection limits for tetraglyme. Thu.. for cases PRELIMINARY DEVELOPMENT OF A FIBER
where very small amounts of these contaminants must be Usig the program XYFREZ. version 4, one may simulate PELIMINAR D O PENT O
detected, degassed tegragtyme would be superior Overall two-dimensional conduction of heat, with or without phasechange. The mathematical method employed uses finite Zhang, Y., et al, Mar. 1988, 16p., ADA-191 865, 6however, methanol is considered the best choice for extraction citments in space and finite differences in time, and includes refs.
of volatile organics where subsequent analysis is to be conduct- latent heat effects through a singularity in the heat capacity. Seitz, W.R., Sundberg, D.C., Grant, C.L.
ed by purge-and-trap GCIMS. The user need have no real familiarity with either the underly. 42-2809

ing equations or the numercal procedures. He must only
specify material properties, geometrical features, initial and SOIL POLLUt ION, DETECTION, GROUND WA-

SR 87-23 boundary conditions, and information on the desired manner TER, OPTICAL PROPERTIES. MILITARY RE-and duration of simulation through time. Heterogeneous SEARCH, WATER POLLUTION.INFORMATION SYSTEMS PLANNING STUDY. material properties may be specified Boundary conditions Research aimed at the development of a fiber-optic based
Atkins, R.T., ct al, Nov. 1987, 48p. currently implemented allow one to specify I) temperature sensorisdescribedformn-studetectionofTNTingroundwater
Albert, D.G., Feller, G., Greeley, H P, Hoge, 0., values which vary arbitrarily in space and time, 2) convective Three approaches were evaluated in depth All three
O'Neill, K., Swart, P., I ucker, W.B, Zabilansky, L 1. conditions, via a heat transfer coefficient and an ambient involved use of a material to concentrate TNT in the field
43-4591 temperature, and 3) a no-flux or symmetry condition T1he of view of an optical fiber. The materials tested were
LABORATORIES, ORGANIZATIONS, COMPUT- program outputs computed temperature values at numerical 1)aconcentrated dextransolutionisolated by a semi-permeablemesh points, as well as information for later plotting. From membrane. 2) a pre-swollen cross-linked polyvinyl alcoholER PROGRAMS. the latter one may see the mesh configuration as well us polymer: and 3) an amine-loaded PVC membrane. Another

the phase change isotherm location on it over time. approach based on the formation of a colored TNT anion
at high pH was also considered The amine-loaded PVC

SR 87-24 membrane appears to have the most promise Clear mem-
branes were prepared which reacted with TNT to formCRREL HOPKI14SON BAR APPARATUS. a colored product. Measuremen: is made at 520 nm

Dutta, P.K., ct al, Dec. 1987, 29p, ADA-190 599,21 w hich is very convenient for fiber optic-based sensing. Vari-
res. ous primary *mines were assessed
Farrell, D., Kalafut, J. SR 88-01
42-263 5 ICE CONDITIONS ALONG THE OHIO RIVER SR 88-05

AS OBSERVED ON LANDSAT IMAGES, 1972- DEVELOPMENT OF THE UNSURFACED
STRENGTH, MEASURING INSTRUMENTS, ICE 1985. DEOPM NT OFTH EDOL RFCECRYSAL TRUCURE LO TEMERAURE LWi AROADS RATING METHODOLOGY.CRYSTAL STRUCTURE, LOW TEMPERATURE Gatto, L.W.. Jan. 1988, 162p, ADA-191 172.25 refs. Eaton, R.A., Apr. 1988, 13p.. ADA-195 837. 2 res.
TESTS, BRITTLENESS, DYNAMIC LOADS, 42.3010
CONSTRUCTION MATERIALS. IMPACT ICE CONDITIONS, RIVER ICE, REMOTE SENS- 43-430
STRENGTN. ERI VEI E. RE ROAD MAINTENANCE. SURFACE PROPER-
Most materials at low temperatures change their modulus LANDSAT, NAV I ATION S EYS TIES. SURFACE DRAINAGE. ENGINEERING.
and tend to become brittle When using these materials A method for rLtND the surface draAame and conditionsin Sti'JL url components thst are likely to be subjected SONAL VARIATIONS, UNITED STATES-OHIO of unpaved rorad his been des lopcd anda ed comanual
to impact it is important to understand their behavior at RIVER. has been prepared to assist county. municipal. military and!ow temperatures under dynamic loading The CRREL Landsat images were used to map ice distributions along township highway agencies in managing the maintenance
split Hopkinson Test Bar was designed and set up to conuuct the Ohio River Ice conditions were inferred based on of such roads The types of distress found in unpavedcompressive strain rate tests (up 4o 1000 strainss,. ic -is in/ image grey tones interpreted using conventional photointerpte, roads are catcgorred and ls:ed in the manual For eachper s) at low temperatures (dowi to -100 C) The results tation techniques Portions of the riscr that appesred t)pe of distress listed, there is a description of the distressprovide dynamic stress-strait. relationships of materials at black were considered ice-free Grey lone were interpreted and the lesets of seerity. as illustration,. and a measurement
low temperatures by considering the transmission of the as ice that %aricd from patches of thin. snow.free solid method The manual also includes instructions on howstress wave through a test specimen sandwiched between or fragmented ice. sometimes with open areas, to floes, to inspect unsurfaced road conit:ions. a field inspection
two elastic bars The specimen is contained in a liquid- pans and slush A white tone represented thick ice or work sheet, an. a family of 'deduct %alt.c urse for the
nitrogen-operated cooling environmc-t. During the test snow-coscred ice wth few interspersed open ameas Ice distress type and asi.ociatcd %ccrity levels The curses
an elastic striker impacts the bar as a result ,w stress wase that producedgrey toneiontheimagesoccurredmoitfrequent. were salidated using data gathered during 7 field surveys
passes doan the bar At the specimen a part of the ly- Ice t~pically forms in late Dec. or early Jan on throughout the United States This icrport decribes thewave is refected and the rest is transmittcd to the second the Ohio Riser arid is gone by mid to late Feb Ice development of the deduct salue cursc for the 7 distre'.ss
bar Strain gauges mounted on the bars record the wase was observed on the upstream section of the riser from identified in unsurfaced road r.aitennc The develop-
shapes, which are analyzed ,o obtain the dynamic stress- Pittsburgh to Greenup l)sm during 7 of the 0A winters mcnt (if the original curvcs and the adjustment after each
strain relationships The test bars arc I- 2 in. in diameter from 1972 to 1995. on the irddle section from (reenup field trip arc describcd The surface end drinage rating
and each is f' long The apparatus is suitable for Dai. to Cannelton Dam during 3 winters, and on the dovwn- method andt maintenance management stistegics can be used
testing light metals, plastics. composite . rocks, ice. and frozen stream section from Canneito' Dam to the Misstsippi Riser alone. or they can be adaptel Cir tos wcith any eSisting
soil Thedataacquistitoaandanalysis systemarecompletely during 4 winters The most %csere and on.-lssting isc computerlved paement management %stm tPNS Theautomatic, using soft*arc decloped at CRRI.. so the system conditions e.curred during the 1976.77 winter whcn .ce raiing ncthil and ;tratCe are toimptIbIC c.ih the PA', bR
provides for a rapid and low-cost method for high strain coveted 65. of the upstream sction. 56, (if the middle P\l1. deli,.id th) the I % Arm) korps of 1nginccrs and
.BeC behavior studies of materials section. and 78", of the d,onstream section the American l'uhhr:
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SR 88-06 SR 88-10 (a) a conventional run-a) of rock.fill and gravel. (b) rock-

ICE CONDITIONS ALONG THE ALLEGHENY WATER QUALITY CHANGES CAUSED BY E fill and gravel over permanent ice. .j a runway on coastalAND MONIONAEL TIV ERS AOEREDY TENSION OFATHE WINTER NAVIGES A TIONB - lscer Ice. (d) runways on bare glacier ice at inland locations
AND MONONGAHELA RIVERS AS OBSERVED TENSION OF THE WINTER NAVIGATION Rough cost estimates were ade for each of the runway
ON LANDSAT IMAGES, 1972-1985. SEASON ON THE DETROIT-ST. CLAIR RIVER types that %ere considered After examining the trends
Gatto, L.W., May 1988, 106p, ADA-196 432, I I refs SYSTEM. in antarctic aviation, the following recommendations were
43-431 Sletten. R.S.. July 1988. 56p., ADA-200 535. 15 refs. offered (I) develop a construction plan for a conventional
RIVER ICE. ICE CONDITIONS. REMOTE SENS- 43-1201 runway at Marble Point. (2) proceed with site selection.
ING. ICE NAVIGATION. LANDSAT, SNOW WATER POLLUTION, ICE NAVIGATION. WIN- equipment design, and development of ground transport for

a wheel runway on the Ross Ice Shelf. (3) search for natural
COVER EFFECT, AERIAL SURVEYS, PHOTOG- TER, SEASONAL VARIATIONS, LAKE WATER, "blue ice" Airfields at inland locations, especially locations
RAPHY, UNITED STATES-ALLEGHENY RIV- GREAT LAKES, DETROITRIVER, SAINTCLAIR that are not too far from the South Pole (Auth.)
ER, UNITED STATES-MONONGAHELA RIV- RIVER SR 88-14
ER. This stud) was conducted to determine hoar the water quality ERUPTIONS FROM UNDER-ICE EXPLO-
Landsat images were used to map ice dstributions along in the Detroit-St Clair river system may change if the S I OE
a 72-moe section of the Allegheny River. and the 129. navigation season is extended from early Jan. to the end SIONS.
mile-long Monongahela River. River reaches with gre) of Jan The study looked at background water quality. Mellor. M. ct al. Sep. 1988. 26p.. ADA-207 497, 4
ice and white ice were mapped based on image tones using the effects of ship passage, and sedimentation rates Back- refs.
conventional photointerpretation techniques Portions of ground water quality in the study arca has been continually L'Hcurcux, D.
a river that appeared black were mapped as ice free, although improving since 1967. In the main shipping channel where 43-3617
thin, transparent ice could also appear black Grey tones ship passagc studies were conducted, there were no significant EXPLOSIVES, VELOCITY MEASUREMENT, EX-
were produced by ice that vaned from patches of solid relationships between the passage of a ship by a point and
or fragmented ice with large open-water areas, tooe, water quality The rate of natural sediment accumulation PLOSION EFFECTS, UNDERWATER ICE,
pans, slush, or thin ice mixed with open areas. A white increased during the winter. PHOTOGRAPHIC TECHNIQUES.
tone was produced by thick ice or snow-cocred ice with Eruptions from under-ice explosions were recorded by a
very small or no open areas Ice that produced grey SR 88-11 standard video camera and an ordinary motor-din~i 35-
tones was more frequent than ice that produced a white PREDICTION OF OCTANOL-WATER PARTI- mm camera The records give the dimensions and velocities
tone Ice was observed on the Allegheny River during TION COEFFICIENTS OF ORGANOPHOS- of the eruptions Velocity. diameter, and height are related
10 of the 13 winters from 1972 to 1995. with the most PHONATES: EVALUATION OF STRUCrURE- to charge depth and the results arte compared with data
severe ice conditions in 1976-77 when 100% of the river FUNCTION RELATIONSHIPS. for ordinary underwater explosions in ice-free water
showed evidence of some ice cover, and 89%/, of the nver Britton, K B, et al, Aug. 1988. 24p., ADB-126 287,44 SR 88-15
was covered with white ice. The Monongahela River
had ice during 7 winters Grey ice and white ice were refs. ANALYTICAL METHOD FOR DETERMINING
observed covering the entire Monongahela River during the Grant, C.L. TETRAZENE IN SOIL.
1983.84winter. During 1976.77, grey and white ice covered 43-1338 Walsh, M.E., ct al, Sep 1988, 2

2
p.. ADA-201 138, 14

947. MILITARY RESEARCH, CHEMICAL COMPOSI- refs.
SR 88-07 TION, MOLECULAR STRUCTURE, FROZEN Jenkins, T.F.
INVENTORY OF ICE PROBLEM SITES AND GROUND, SNOW COMPOSITION, ENVIRON- 43-1397
REMEDIAL ICE CONTROL STRUCTURES. MENTAL IMPACT, ANALYSIS (MATHEMAT- EXPLOSIVES, DETECTION. SOIL POLLUTION,
Perham, R.E., July 1988, 9p., ADA-197 967, 12 refs. ICS), THEORIES. MILITARY RESEARCH, CHEMICAL ANAL-
43-432 Three theoretical approaches were evaluated for the prediction YSIS, WATER POLLUTION. EXPERIMENTA-
RIVER ICE, ICE CONTROL. ICE NAVIGATION, of octanol-water partition coefficients for organophosphonates TION. ENVIRONMENTAL IMPACT, COMPUT-
ICE CONDITIONS, STRUCTURES. The first involved the development of a series of substitucnt ER APPLICATIONS, STORAGE, MANUFAC-

constants based on experimentally determined partition cocffi- TURING.
As part of the River Ice Management (RIM) program, several ctents A linear relationship was found between the log
ice-affected, navigable ners were studied to find locations of the partition coefficient (log P) and substituent constants. An ion-pairing RP-IIPLC method was developed to determine
where ice problems occur on a regular basis The risers indicating possible utility for predicting partitioning behavior tetrazene in soil The method involves extracting a 2-
studied were the Illinois Rivet and the Ohio River and for chemical agents This approach is limited by the g soil sample with 50 mL of a solent containin# 55/45
its tributaries, especially the Allegheny and the Monongahela available data for some important substiltuents The second sty methanol-watcr and I-dcanesulfonic acid, sodium salt
Several problem areas were found at river bends, islands, approach investigated involves disecting molecules into a at 001 M concentration The soil and estracting solvent
and locks and dams and were generally caused by basing series of structural elements called fragments Log P is are vortexed for I5 % and shaken on a platform orbital
too much broken ice in the ship track One site had calculated by summing the coresponding fragment values shaker for a period up to 5 hr The extract is filtered
a serous fraid ice problem. Ice control structures such Octanol-water partition cocrctents calculated for organophos- through a 0 5-micron Mullex SR filter and analyzed Deter-
as ice booms and deflector booms were mestigated for phorus compounds disagreed significantly with experimentally initiation was achieved using an LC-18 column, a mobile
use at certain locations The report includes a list of determined values. Molecular connectivity was the third phase of 23 v v mcthanol-water containing I-decanesulfonc
64 ice problem sites. 5 locks and dams that could benefit method evaluated Values obtained by this method arc acid. sodium salt at 001 M concentration, and a UV detector
from ice control structures, and 3 proven structures that not dcrived from experimental data but are solely based set at 280 nm The mobile phase pH was adjusted to
are technically applicable, on molecular structure. Connectivity indices are based 3 with glacial acetic acid, which was optimal for separation

SR 88-08 on the number and types of atoms and bonds with the of tctrazene from potential interferences by other explosives
EVALUATION OF SEVERAL AUGER BITS IN molecule The most promisig results were obtained using Retention time was 2 a mix Kinetic studies show maximum

FROZEN FINE-GRAINED SOILS, ASPHALT compounds that are structurally similar to chemical agents tetracene recoveries are achieved from undred soi withinAROEND CO NCRET containing only ahphatic substituents Agreement beteen 5 hr of shaking at room tcmperature Refrigeration is
AND CONCRETE. experimental and predicted values was highly sariable. It required for extract% that arc not anal)zed immediately
Sellmann, P.V., et al. July 1988, 10p., ADA-199 415, appears that molecular connectivity cannot at present be SR 88-16
3 refs. used to accurately predict X(ow) values for chemical agents EFFECTS OF TEMPERATURE AND SPECIES
Broekett, B.E. Overall. the use of structure.function relationships is not ON TNT INJURY TO PLANTS.
43-1024 recommended for the accurate prediction of chemical agent
AUGERS. FROZEN GROUND STRENGTH, partitioning at their current stage of development. Palazzo, A J. et al. Sep 1988, 

7
p.. ADA-200 323, 12

rcfs.
DRILLING, CONCRETE STRENGTH, BITU- SR 88-12 Bailey. R., Graham. J.
MENS, GRAIN SIZE, TESTS. ICE CONTROL IN RIVER HARBORS AND 43-1149
Several auger bits were evaluatcd for drilling in frozen ground. FLEETING AREAS. PLANTS (BOTANY). SOIL POLLUTION, PLANT
asphalt, and concrete to determine bt performance in a Perham, R E.. Aug. 1988. 

7
p. ADA-199 369. 9 refs PHYSIOLOGY. DAMAGE. GROWTH. TEMPER-

wide range of materials. Promising bits in the 9- to 43-1147 ATURE EFFECTS.
10- in (229. to 254-mm) diameter range %ere used with
varying success depending on bit configuration its includ- ICE CONTROL, RIVER ICE. ICE NAV;GATION. The studies tested the txic effects o.f triniioit,iucne (TNT)
ed finger bits and a to-wing bit with continuous cutters PORTS, ICE REMOVAL. CHANNELS (WATER- I(i plants grown h)droponi.all[) the first stud) tested
It was possible to penetrate all the test materials. with WAYS) the effect of temperature ani TNT conccntration on plant
performance depending on bit parameters and chara.teristics Ice control in river harbors and fleeting areas in the northern groth and the se.,nd tisted the effctt of TNT on various
of the drill rig Drill rig specifications are important tier of the United States east of the Mississippi RIter Is legumc ani grass the sudilc shwcd that the toleraince
because of the high torque and vcrtical thrust required for handled matnt) by the barge and towboat companies Fleet- to TNT is related to ttith the gen,tpi. haractcrnstiis of
drilling in these hard materials The finger bits have Ing area portection in man) locations is provided b) ice the plant and ts late ()f growth Plants groing in more
an advantage over bits with fixed cuters (solidred to the piers and mooring cells .hen possible, unused barges optimum envirotnment And having a greater growth rate
bit) for this demanding drilling, since damaged anti dull are anchored in side channels and below island. ,rr set were more tolerant t.. the mttirrtou effets

" 
of TNT TNT

cutters can be rapidl) replat.ed in the field without special along one side of the watcrway in large groups for ice tote'an c was greater ; grasses than in legumes The
equipment. Several smaller-diameter bits 3 5 in (89 mm) protection Iccbreaktngisdineb.hy b towboats. wi thout barges. gri.iing ptint, of plant% originating fromu the .ron were
to 65 in (165 mm) were also tested in froyren ground and a wide track is broken out Altertivae methinh mos, tolerant to rlT ireur)
only. of ice control are discussed SR 88-17
SR 88-09 SR 88-13 EFFECTS OF ALL-TERRAIN VEHIlCLE TRAF-
BEHAVIOR OF MATERIALS AT COLD RE- IHARD-SURFACE RUNWAYS IN ANTARCTICA. FIC ON TUNDRA TERRAIN NEAR ANAK-
GIONSTEMPERATURES. PART :PROGRAM Mellor. M.. Aug 1988. 87p. ADA-200 444 TUVUK PASS, ALASKA.
RATIONALE AND TEST PLAN. 43.1148 Ractmc. C.. ct al. Sep 1988. 12p. ADA-199 969. 17
Dulla. P.K., Jul) 1988. h8p. ADA-199 .66. Rcfs RUNWAYS. AIRCRAIFT LANDING AREAS. ICE ref.
p 26-29. RUNWAYS. SNOW ROADS. PAVEMENTS. Johnson. l.A
43-1146 TRAFHCABIITY. AIRPLANES. FREEZE 4.1-1340
MATERIALS. MILITARY RESEARCH. .OAc TIIAi CYCI.ES. COST ANALYSIS. ANTARC- TLNI)RA. AIl II+RRAIN vI.IICLES. ENVI-
TEMPERATURE TESTS. FRACTLRING. EX- TICA MCMI RDO STATION. ANTARCTICA RONMI.%TAI I\IPAC-r. \I I.r\rIO\,.. TOPO-
PERIMENTATION. METALS. POI YMERS. AMINi)ShN SCOTT STATION GRAPIIIC FEA'I RI.S. I)AIAGE. FROZEN
STRESS STRAIN DIAGRAMS. ANAILYSIS lhr feasbilit) of constructing and maintaining hadi surface GROUND STRI.NG7II. I I('IIENS. GROUND
(MATHEMATICS) sno runwa) at McMurdo Sound and South Pilte was TIIAWiNG, TIIERMOKARSi I)EVEI.OPMENT
Ncwcr materials anti prslu.to arc being o0,nstantq added %tuditel I.isitng technohS) %.was resi'ewd. and pr,,pt,%als% . a.ol eighi weel. t.ght -r.gh at, titato -chi., (AT%'%0
to the Arm) s inventor) ( old regions ,ttliaticili onditns f, n,,vel thnqite anti machtnes ere pill forward It imaoiv thv Al tg. ith. .w , rein,,. .0- rihi t'e tles,' are
should not impair the reliahilit) and tiurabidi. ..f these new ay v.nvuid that Ali seas.on operatin ,,f heawh) %heeleAl s;rcnl, ,tl in ilhr AnAkis i P's. -\iak. A.A IG stmner
sl,$Icm. This reort i , ilis es the rationale ,e the t; aiaft fronm sne, runways .% nst a prat.tal prop ilthon soihlsiint. travelt i.t.i he .- _t.nv is.- vevv cil ii.w,kv Range
program being undertaken at t RRI.I it. ealuate material f,., tle short term Other ptosihtlitiet for all seasot oftpera tAless Ihe etv,.,,'+est,, r.iv . if ,mer A I' use
behavior at low ten-eraisrtesi fin ,f wr€€le~l aircraft lee oilereid thes milded are t.;i n.lristl I)tng he sun. ers of I011' and
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1986. terrain disturbance at 31 sites representing trails over Bridge Erection Boats were used to push ice slabs to the SR 88-25
darl moist and wet tundra was evaluated by rating the river bank The report gives full details of the exercise ICE OBSERVATIONS ON THE ALLEGHENY
lesels of soil exposure, vegetation destruction and microtopo- and illustrates the methods with numerous photographs AND ONS GAAT N R ES.
graphic depression (ruts). Surface and frozen layer profiles AND MONONGAHELA RIVERS.
across selected trail sites were also obtained, and trail visibility Bilcllo. M.A., et al, Nov. 1988, 

4
3p., ADA-213 028, 10

from the air and ground was rated. The levels of trail refs.
disturbance vary between valleys and generslly decrease with SR 88-21 Gatto, L.W., Daly. S F., Gagnon. J.J.
distance from the village of Anaktuvuk Pass Trails oer DYNAMIC AEROSOL FLOW CHAMBER. 44.800
dry tundra showed low to moderate terrain disturbance. Hewitt A
the ha.-J substrate and shallow organic cover resulted in , .D., Oct. 1988, UP, ADA-202 305, 7 refs. RIVER ICE, ICE NAVIGATION. ICE CONDI-
low surface depression and low exposure of mineral soil 43-1840 TIONS, ICE REPORTING, UNITED STATES--
However, vegetation disturbance was often high. particulrly AEROSOLS, SNOWFALL, CLOUD CHAMBERS, ALLEGHENY RIVER, UNITED STATES-
to lichens and taller shrubs These trails were generally DYNAMIC PROPERTIES, OPTICAL PROPER- MONONGAHELA RIVER.
of low visibility except where iSht-colored lichens were TIES, AIR FLOW, TESTS. Corps of Engineers and National Weather Service records
removed Terrain dt urban e on trails over moist tundra A flow chamber has been developed for optically measuring of ice conditions on the Allegheny and Monongahela riversvaried from low to high. As long as cttongrass tus.sok the interaction between an aerosol cloud and falling snow in PA and WVA were analyzed for seven recent winters.remained intact. and supported vehicle weight, terin disturb. Analysis of aerosol clouds passing through the optical region The on-ground observations recorded daily at a number ofance was low. once tussocks %ere destroyed, deep ruts devel- of the chamber in the absence of precipitation resulted in lock and dam locations were Issued in the form ofalphanumenc
oped quickly, followed by trail abandonment and formation an average ratio of 1.09 for transmission readings taken ice codes that included the coverage. type. thickness. structure
of a new parallel track Thawing increased under the from two lines of sight 15 m apart The ability to pass and extent of river ice. These codes were used to graph
highly disturbed trails, but thermokarst formation was infre- dynamic aerosol clouds of constant opacity through a chamber ice conditions throughout the risers to allow easier analysis
quent because the ice content of the soils in the Anaktuvuk where they can be exposed to natural meteorological phenom- of historical ice conditions In addition. comparisons were
Pass area is generally low Wet tundra trail sites showed na allows for the analysts of precipitation scavenging made between these observations and aerial videotapes and
moderate to high terrain disurbance with low vcgetaion satellite images of the ice. Results of these comparisons
disturbance but high microtopographic changes. On wet illustrate that ice data from these three sources are complemen.
tundra, drivers often mo%e to an adjacent new trail following tary and should be used together whenever possible
only a few passes, reducing the disturbance in one track.
Visibility was generally high because of standing water in SR 88-22
the tracks and the presence of several parallel tracks IMJIN RIVER ICE BOOM. SR 88-26

Perham, R.E., Oct. 1988, 10p., ADB-127 580, 8 refs. SNOWMELT INCREASE THROUGH ALBEDO
SR 88-18 43-1398 REDUCTION.
IMPROVED TECHNIQUES FOR CONSTRUC- ICE BOOMS, FLOATING ICE, ICE STRENGTH, Colbeck, S.C., Dec. 1988, 1 Ip.. ADA-204 523,45 refs.
TION OF SNOW ROADS AND AIRSTRIPS. ICE COVER THICKNESS, MILITARY ENGI- 43-1927
Lee, S.M., et al, Sep. 1988, 99p, ADA-100 113, 41 NEERING, BRIDGES, ANCHORS, RIVER ICE, SNOWMELT ALBEDO, DUSTING. FREEZE
refs. ICE CONTROL, ICE (CONSTRUCTION THAW CYCLES, CLIMATIC FACTORS, SUR-
Haas, W.M., Wuori, A.F. MATERIAL), KOREA-IMJIN RIVER. FACE PROPERTIES, SNOW SURFACE, ICE
43-1150 An ice boom to support military bridging exercises in the MELTING, ABLATION.
AIRCRAFT LANDING AREAS, ICE RUNWAYS, winter of 1982-83 was designed well in advance of selecting Due to changing surface conditions, the albedo decreases
SNOW ROADS, SNOW COMPACTION, SNOW the matnals from stores in the field The design was naturally as snow ages The details of the melting processes

based ipon a sparse amount of information, yet by on- hase been Investigated for some years and much is knownHARDNESS, SNOW TEMPERATURE, SNOW site work and communication with the Appropnte military about the effect of each process and the interactions amongDENSITY. SNOW STRATIGRAPHY. GRAIN persons the project came to fruition. and the ice boom them Albedo has attracted a lot of attention becauseSIZE, METAMORPHISM (SNOW), ANTARC- was built and deplo)ed This report provides data for of recent interest in snow-climate feedback, and the redacton
TICA-MCMURDO STATION, ANTARCTICA- reusing the boom as well as design data and background in albedo by darkenig agents has been studied and practiced
AMUNDSEN-SCOTT STATION. information extensively. Although much i% known about albedo reduc-
Rammsondc profile measurements and surface strength (Clegg tion, the optimum design of a field program to enhance
impact) tests were conducted at selected sites in Antarctica snow melting requires too much information to be easily
on the snow roadw ays between McMurdo Station and Williams achievable The rleant snow properties and processField as well as on the aircraft skiway Rammsonde measure- SR 88-23 are delbed here along with some field obsrvaons. Much
ments were tdso made at seseral points on the South Pole IMPROVED RP-HPLC METHOD FOR DETER- research must still be done to provide guidelines for the
Station skiway. taxiway and construction sites Snow pit MINING NITROAROMATICS AND NITRA- use of snow darkening agents in any particular cnvironmenL
data were collected at various locations at McMurdo and MINES IN WATER.
South Pole stations The purpose of the snow pit work Jcnkins,T.F.,ctal, Nov. 1988, 36p, ADA-203 306,13 SR 88-27was to investigate possible correlation betwecn rammsond refs CONSIDERATIONS FOR WINTER USE OF
hardness data of the snowpack and the snow characteriration r
dataconsistingofprofilesoftemperature.density.stratification. Miyares, P.H., Walsh, M.E. THE GROUND EMPLACED MINE SCATTER-
grain size, and metamorphic state. California Beating Ratio 43-1841 ING SYSTEM.
(CBR) testing, to supplement presious work. was done in SOIL POLLUTION. SOIL WATER, EXPLOSIVES, Richmond, P.W., et al, Nov. 1988. 13p., ADB-129
a laboratory coldroom at Michigan Technological Uniersity SOIL COMPOSITION, CHEMICAL ANALYSIS, 428, 13 refs.
using snow that had been harsested near Houghton. Michigan. WATER CHEMISTRY. Blaisdell, G.L.
during the winter of 1985-86 A report on this will be
published separately The samples were prepared i a A protocol was deseloped for determining nitroaromatic and 43-2120
compaction machine and tested after sistering times of 7 ntramie enplsTes by rered-phase high-performance iq- MILITARY OPERATION, SNOW COVER EF-
14 and 21 days at -10 C A field test was conducted uid chromato;raphy on an LC-18 column The method FECT. ICE COVER EFFECT, ICE COVER THICK-
in Houghton with binder additi c.sno mixes In situ The employs dilution of an aqueous sample I I with methanol,
results of this field test are also included in this report filtration through a 05 mi:ron Millex.SR filter. separation NESS, EQUIPMENT. COLD WEATHER OPERA-
(Auth) on the LC.18 co:umn using a I1 water.methanol cluent. TION, TRAFFICABILITY.

and determination by UV-254 sin. A careful comparison This report presents information related to the use of the
was made with an earlier standard protocol. wh:ch used Ground Emplaccd Mine Scattering System in winterSR 88.19 separation on an LC-$ column with a 503812 wter-methanol. Specificall). the following areas are examined mobility in

ANTITANK OBSTACLES FOR WINTER USE. acetonitrile eluent Overall. the new procedure pro%tdcs snow-cosred areas. ice thickness requirements for operations
Richmond, P.W., Oct. 1988. I1 p, ADB- 128 768, 18 better separation for a wider range of analytes and equivalent on freshwater ice, and mine performance considerations in
refs recosery for all anal)tes tested. The new procedure is winter. Results of a limited number of drawbar-pull tests
43-1997 particularly effective at separating TNT from tetryl. and in snow are discussed, as are the results of a series of
MILITARY OPERATION, SLOPES, ICE COVER it allows analysis of water and soil extracts usmng a single mine orientation tests in sarious snow conditions Rccom-
EFFECT. SNOW COVER EFFECT. TANKS column and cluent combination mendations arc made for the inclusion of this information
(COMBAT VEHICLES), WINTER. i appropriate Army maals
Barrier systems and obstacles hasc an important role in
defense plans and in the conduct of a batlc A complete SR 88-24 SR 88-28
undcrstanding of antitank obstacles is thus required under DEVELOPMENT OF A MEMBRANE FOR I- SNOW III WEST FIELD EXPERIMENT RE-
alt environmental conditions This report examines the SITU OPTICAL DETECTION OF TNT. PORT. VOLUME 1.
construct-on and effectiseness of am:tank obstacles under Shng YTC t .T3 fceO2
winter conditions Expedient and constructed obstacles. ang, Y..ctal. Nov-1988.6p.,ADA202306,6refs Lacombc.J..ctal. Dec.1988.170p. ADB-129 329.17
in particular ice slopes, natural snow-coerrtd slops. sno Scitz. W R . Sundberg. D D refs.
berms and sno-cosered step obstacles, are discusmed 43-1842 Matse. B.K.. Pctzko. D R.. Petraska., W, Rice, J.E.

WATER POLLUTION. GROUND WATER, EX- Burlbaw. E J.. Chcnault. T. Stallings. E.S.. F:rmer.
SR 88-20 PLOSIVES. MILITARY FACILITIES. OPTICAl W.M
DEPLOYMENT OF FLOATING BRIDGES IN FILTERS. PHOTOMETRY. DETECTION. MEA- 43.2121
ICE-COVERED RIVERS. SURING INSTRUMENTS. MILITARY OPERAT'ON. COLD WEATHER OP-
Mellor. M, ct a. Oct 1988. 

3
8p. ADB-129 184. 8 A membrane has been dcelopd for in- iru determination ERATION. SNOW COVER EFFECT. TRANSMIS-

refs. pol nitroaromatic hydrocatbons in groundwate ate s c!s SIVITY. METEOROLOGICAL FACTORS, EX-
Calkins. D.J. as low as 10 ngml A typical membrane is prepared PFRIMENTATION. STATISTICAL ANALYSIS.
43-1839 b, ,ls.ilsing the following in tetrahydrofuran 05 g pol)f:n)yl The SNOi,-III WFST field experimenit waS conducted by
RIVER ICE. ICE REMOVAI . RIVER CROSSINGS. chloridel tP,C 02 ml diost)l phthalAte to scase as a theL S ArmyCol lRcgionResearchandnFittne.ngLbora-
ICE NAVIGATION. MUIITARY OPERATION plastiitser and 0 12 ml Jeffamine T403. a pol)onycthylcnca tory during the winter of 1994-15 at Camp Graling. MihiganmE, that nis. acts as a plasticirer. at well as reacting The princiral purpose of this test was to Compare militaryBRIDGES. KOREA with polntroaromat. hydrocarbons to prouce a colored target acquisition sentors under oscurtng winter conditions
The U S Arm) Ribbon l bidgt %as dcp.yled in an ine- prJli.t 

T
hc membranc is formed ) asting the solution f)e:czcion ranges for ground imbat chicular targets ecre

covered riser i l, rca. using i,,o iT¢ecni miehtvls it ,es..,s .sio ass Pet dish with a diameter of A im and aliowing micasireid for %elected L S and frucign s qaisitlon sensors
ice from the riser In oe method. the cc was 6,t :he .ols net ti sl%I esaporate T1aiC amounts, of 2.4.6- *hileshlicle and hackgi..und signaiures. atmospheric transmit.
by chain saws. floating i.e slabs %ere consccd t the .sner .initrotolueneTN. T l.J.

5
-irInmtr,, encnie NIti 

2
.-t.5.tnt. tanrc. snow iharaticriaton. ani metcoroloitial measure.

oank. where 'hey were pushed .. lo a dispnsai pilc by a t,.tiiucne i2.4.5-TNTi. and mcthvi 2.4 6 einitrophers) sitra mcntt werc made This repcrt 'tdesrie the instrumentation
bulldorer. In the other methold the ice wat humeri hy mine iteiryi) react with the membiane *, prlu.c a .siuall, r l test pte.dutes that were uswd and ihe manner in which
a row of 4ti.lb lS-kgm cslosise , charges set heneath the ohse sahic reddish brown ,.,or %o pretreatment of ,acer the ollecttcd data were ceda-cd Resvlts are presentedIce Cose The argesi ice siabs1 acre -. ,c.1 ;o lhe sau.mples .s recq.red Recr.,eic .f 0 i1. 40 -pm TNT in a forma' that alin' fo t,e enit ¢xtraton of inrotmation
riser bank and ware again pishcd .nro a dtssa pi- by fr.,m vpkiSr,, P-ndater ranged from '5 , t,, o - Direct needed srr tlFe n.odehlng. meax:¢cment and systems analysis
a bulldorer After initial elearance of the launchngt ares. anai.tis of water samples aitccd ,ith I[C r esults eot.imiinioeit
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SPECIAL REPORTS SR

SR 8901 shaped stricturcs. ice rubble, spray ice and ice loads on tions in ground wster exposed to SS316 and SS304 had

STATISTICAL ANALYSIS OF BUILDING WALL icebreaking vessels. The papers were written with senior large random variances believed to be caused by surface
MATERIALS DISTRIBUTION IN FOUR undergraduate and graduate students in mind so it should oxidation of the stainless steel. PVC had a more active

provide an excellent textbook for those students interested surface than PTFE in terms of both sorption of Pb and
NORTHEASTERN CITIES. in ice mechanics, release of Cd.
Merry. C.J., et a, Jan. 1989, 156p., ADA-205 754, 19 SR 89-06 SR 89.10
refs. FIRST INTERNATIONAL CONFERENCE ON COMPACTED-SNOW RUNWAYS: GUIDE-
LaPotin, P.J.
44-3015 SNOW ENGINEERING, SANTA BARBARA, LINES FOR THEIR DESIGN AND CONSTRUC-

CONSTRUCTION MATERIALS, BUILDINGS. CALIFORNIA, JULY 1988; PROCEEDINGS. TION IN ANTARCTICA.
POLLUTION, RAIN, PRECIPITATION International Conference on Snow Engineering. 1st, Russell-Head, D.S., ct al, Apr. 1989, 68p.. ADA-208(METEOROLOGY). CHEMICAL PROPERTIES Santa Barbara, CA, July 10-15, 1988. Feb. 1989. 5

7
3p., 910. Refs. passim.STATISTICAL ANALYSIS. URBAN PLANNING' ADA-207 260, Refs. passim. For individual papers Budd. W.F.STTSIA N LSS.U BNPA NN .see 43-3545 through 43-3599. 43-3474The overall purpose of this research was to develop s e 43-3544 tNroughC43-3599.A43O34N4

base of building material types sensitive to acid deposition
The objective of this study was to address several statistical SNOW LOADS, ENGINEERING. ROOFS, SNOW (CONSTRUCTION MATERIAL). RUNWAYS,
questions about the data base of sampled building materials MECHANICS, SNOW DENSITY. BUILDINGS, DESIGN, PENETROMETERS, ANTARCTICA.
for four cities, which included New Haven. Connecticut. STRUCTURES, MEETINGS, SNOWDRIFTS, Only small areas near the margins of the ice cap in Antarctica
Portland. Maine; Pittsburgh. Pennsylvania. and Cincinnati. SNOW ACCUMULATION. MODELS, DESIGN. arc ice-free. and onl) a few of these exposed sites arc
Ohio. The four cities were mapped into sampling frames, suitable for the construction of conventional runways.
which divided the city into similar ureas. Use of the SR 89-07 Wheeled aircraft have operated successfully on hard sea
sampling frames assumed that the location. form and function PROCEEDINGS. ice and exposed glacial ice. and skis have been fitted to
of buildings, and the amount and kind of building materials, Snow Symposium, 7th, Hanover, NH, Aug. 11-12, a wide range of aircraft for use on snow There has
are related to the land use Informationon building materials 1987, Mar. 1989. 136p., ADB-133 455. Refs. passim. been a resurgencc of interest in making snow runways suitable
for about 70 buildings p r sampling frame were ventoed For individual papers see 43-3872 through 43-3883. for use by conventional wheeled aircraft. Laboratory and
for each city. The statmical analyses of the data base field work has confirmed that low-density surface snow can
fr each city included comparing building sizes with the Bates. R.E., ed, Hogan, A.W., cd Wright E.A., ed. be compacted in several ways to yield a strong, uniform.
size of the samphng footprint, determining the distribution 43-3871 load-beating pavement that can support heavy wheeled aircraft
of buildings per footprint for each sampling frame, and exami- SNOW THERMAL PROPERTIES, SNOW OP- The Soviets have constructed several full-scale runways in
ing the distribution of material types as a function of building TICS, SNOW ACOUSTICS, SNOWFALL, SNOW Antarctica This report provides some of the technical
size and building type for each sampling frame COVER EFFECT, SNOW DEPTH, SNOW AIR IN- background for the design and construction of compacted.

SR 89-02 TERFACE, RADIO ECHO SOUNDINGS. snow runways in Antarctica. The technology is not partic.
larly difficult, and it is likely that the next few decadesRESPONSE OF PAVEMENT TO FREEZE- SR 89M8 will see substantial changes to antarctic air transportation

THAW CYCLES: LEBANON, NEW HAMP- QUICKDRAW DATA STRUCTURES FOR as more snow runways are constructed throughout the cont-
SHIRE, REGIONAL AIRPORT. IMAGE PROCESSING. nent. (Auth)
Allen, W.L., et a, Jan. 1989, 31p., ADA-205 559, 6 LaPotin. P.J,et al, Apr. 1989. 17p, ADA-208 945,11 SR 89-Il
ref's. ref's S 91
Quinn, W.F., Keller, D., Eaton, R.A. LAND MINES IN WINTER.. 6McKim, H.L. Richmond. P.W., May 1989, 10p., ADB-134 433, 2643-2809 43-3676

PAVE ENT, RU WAY, FREZETHAWCY-refs.
PAVEMENTS. RUNWAYS, FREEZE THAW CY- DATA PROCESSING. COMPUTER PROGRAMS, 43-4041
CLES, FROST HEAVE, FROST PROTECTION, SPACEBORNE PHOTOGRAPHY, PHOTOIN- MINES (ORDNANCE) MILITARY OPERA-
UNITED STATES-NEW HAMPSHIRE-LEBA- TERPRETATION, AERIAL SURVLYS.
NON. QuickDraw is the graphical operating language for the Apple TION, COLD WEATHER PERFORMANCE,
In 1978 reconstruction was begun on the runway of the Macintosh. Standard binary data formats are currentlyDEPTH.
Lebanon Regional Airport. Lebanon. New Hampshire The used to import and export satalte images to geographic A number of questions about the use and performance of

runway had experienced severe differential frost heaving and Information- and image-processing s)stems These data land mines in winter were investigated during the past 7
cracking during the previous three winters, which had resulted structures provide a standard sequential method to read years as part of the Mien/Countermime Research Program
in closure of the facility during periods of extreme roughness and write large volumes of information in a semicompressed of the Corps of Engineers The environmental effects
At the request of the Federal Aviation Administration and format. While the binar) structure is adequate for strict of winter on both conventional and senttcrablc mines are
in conjunction with the reconstruction. CRREL undertook import and export of image data. it is poorly adapted to discussed Recommendations are made to enhance the
to study the newly constructed pavements to investigate fast imagc-proeessing at the microcomputer level In this efficient use of mines in winter, many of these suggestions
the relationships between weakening of the pavements. frost study, new data structures are Iivestigsted that use operating have already been published in U S Army doctrinal literature
heave of the pavement surfaces and the position of the codes to quickly convert raster binary image data and ector The effects of thawing and freezing soil. deep snow, irplines
freezing front. Temperature sensors were placed within overlay files into a high-speed graphical language for efficient in snow and freezing rain on conventional mines (mines
the newly constructed pavement sections. and during the display and processing Binary data is conserted into that arc not designed to self-destruct) arc discussed A
winters of 1979. 1930 and 1982 temperature data were "picture handles" of variable size and resolution using 2- ;eneral anal)sis of the ehasior of scatterablc antitank mines
recorded, and level surveys and repeated plate bearing tests byte operating codes to symboliru the graphical process in snow is introduced and results of experiments using the
were performed in order to proside data for the investigation. As a result, images are drawn as objects that ms) be coupled GEMSS and RAAMS arc presented
The three pavement sections were constructed to investigate as independent vector components in multiple bit planes SR 89.12
the effect of section thickness on the level of frost protection The bit planes may be specified for each pixel to support
provided Thesectionsconsstedof4dn of asphalt concrete. 24- and 32-bit color of both raster and vector data The POROUS PORTLAND CEMENT CONCRETE AS
6 in. of crushed gravel and 22. 30 and 38 in of well- efficiency of these structures allows the user to displa) 1024 AN AIRPORT RUNWAY OVERLAY: LABORA.
graded sand subbase material. The 48 in section provided x 1024 scenes in multiple o,criapping windows using simple TORY EVALUATION.
the highest level of frost protection to the subgrade Howe,- Cut/Copy/Paste commands In additc'u. the use of operat- Korhoncn. C., et a), May 1989. 20p.. ADA-208 974,
cr. 411 three pavement sections maintained resilient stiffness ing codes allows an analyst to quickly store and rctric€ 10 refs.
values during the spring thaw period on the order of two archived images in their compressed form using simple "scrap Bayer, J.J.
to three times that of the pasement before reconstruction manager" techniques Early results for this technique ind-.
Also, frost heave in all sections was reduced to levels that cate that conterted tector overlays may be compressed by 43-3070
would not cause difficulty for aircraft using the facility a factor of 8 and SPOT images (depending on scene disersity) CONCRETE PAVEMENTS. RUNWAYS. CON-

SR 89.04 by a factor of 2 More significantly. images that typically CRETE STRENGTH. COLD WEATHER PER.
require 4 rin to load from binary may be displayed in FORMANCE.

RADAR PROFILING OF NEWTON AIRFIELD frctions of a second using the new display method and A company recently introduced a special mixing method
IN JACMAN, MAINE. resutant operating codes In its present form. the software for producing stronger porous portland cement concrete than
Martinson. C.R.. Feb. 1989. 9p, ADA-207 303. 2 refs. provides a gateway for users of image dat to display multiple that made using standard mixing techniques The process.
43-3618 bands of information quickly, and to 'aty huc. saturation. which includes no admistures. relies on a patented high.
FROST HEAVE. INSULATION, PAVEMENTS, brightness, and resolution lesls on the microcomputer speril miser to achiese the claimed results The material.
RADAR. New utilities will include image export into the PNTG. as iesigne by the company. was esaluatd under laboratory

PHCA. EPS. and TIFF formats for export compatibilt) conditions to determine its suitability for use as an oserlayDors Ap 19 7 ground-pnetat ong radar was used tn with Postscript page.layout software and iideo magc.process- on concrete runwa)s in the cold regions Esaluationsobsc.e subsurface conditions of Newton Field. an airfield ins systems icue tegh cmaii)adfcz~hstss Cn
in Jackman. ME. it was constructed in 19A6. ith insulation included strength. permeabilt and freeze-thaw tests Con.
used as part of its subgrade A road near the airfield SR 89-09 crete strength ,as improsed %hcnccsr the high-speed mixer
that was constructed in the same fashion, except without INFLUENCE OF WELL CASING CO1%IPOSI- -as used Ilo-csr. the improsecents -ere erratic, rangingfrom 2 to 3"-% stronscr than the 4ame concrete raised
the insulation, was also profiled for comparison, The surscy TION ON TRACE METALS IN GROUND WA- rmg the standard technqua The mex dcsign used by
was to document conditions of nonuniform frost has ing TER. the ctpn) %as fairly pecrmebe to water but us not
and. if possible, frost depth Radar data. collected with
a 900-MHz antenna. showed that the insulation beneath Hewitt. A.D.. Apr. 1989. 18p. ADA-208 109. 12 refs. resistant to freerig and thawing %hen %ater was ponded
the runway apparently varied in depth from approximately 43-3619 on it. I'urhcr imptroement% are needed in both the
5to24 tn Frost depth. however. could not be determined GROUND WATER. WELL CASINGS. WATER conttenn) of itrength and the resistance to frost of this
with the 900-MIit antenna. POLLUTION. ENVIRONMENTAL IMPACT. material before it can be considcred for .old regions apphica-

SR 89-05 Experiments were cnductcd to determine the concentration "On'

WORKING GROUP ON ICE FORCES. 4THI dependence of trace inorganic priorit) pollutants (As. Cd. SR 89-13
STATE.OF-TIIE.ART REPORT. Cr and Pb) in ground water solutions esrold ii. rol)%in)lthlo PRELIMINARY DESIGN GUIDE FOR ARCTIC

T o GFW-ed Feb. 9E9.ORTo. D 54.ride (PVC). pol)tctrafluoroelhylcne let(PTIh) anl t t)pes EQUIPMENT.
Timco. G.W. d. Feb. 1989. 3115n. ADA-207 546. of stainless steel (5S304 and SS316) The test design
Refs. passim. For individual articles -cc 43-2813 used a factoril screening mains with two i'ncentratons Wash. ' R ct al. May I989. SSp. AI)A-209 455. 8
through 43.2825. of metals (As-Cr.Pb. 50 ani tO miirograo'l. Cdt. tI and refs J bibliography p 33-35
43-2812 2 microgramtl.), pit (5 8 and 7 7). and total organic carbon Morse. J.S.
ICE LOADS. ICE MECHANICS. ICE PRESSRE. (natural and natural plus $ mg[. humis acid) as satiable. 43.3894
ICE SOLID INTERFACE. ICE STRENGTH Samples containing sell casings ani sontro!t without pipe lEQlPML\T. I)hSI(,N CRITERIA. COLD
ITUCE URES. INTERFAC. ICE STRENGT . sections were run as duplicates Ahqsts were remoseu WEATIER OPERATION. COec) WE'ATHER
STRUCTURES. from all of the solutions after 0 5 4.I 4 and 7. hnisON
This working group report on tee forces on structures includes Aqueous metal concentrations were uetermineI h% graphite PFRRFORl\'('F. I OW TF'IPFR-\NrURE RF.
13 papers cotering topics o'f tonal ice ptessures. large-scalc furnace atomic atorption sp ctrscop) The reuilt showed SEARCl. TEMPERATURE EII'I'('
ice pressures, large-scale ice loads and failure m es. damage PTF'. i ba €s n signfi,.ant inficnte on the metals m,nisorred Dimgning cquirmen [.,I Aisi enf-nina.n% e sct.&2sr-..al

models fur ice. ice forces on compliant StrlCIures and conical- under an) of the groundlwatcr ondm,,ris \etal snenlist- 1-Cl-eat,o- r-oi teIC nor -.. , I .. i- '.pcr[txrtc
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SR SPECIAL REPORTS

and humh environments place special demands on equipment soil cover The cover remained on the plots unltl the to incorporate an operational false negative-risk appropriate
and components. Many materials in common use will following June. It enhanced seedling emergence in the to the problem at hand. A case was made for using
experience drastic changes in physical properties, resulting fall for all four varietits and subsequent regrowth during outlier tests to edit data used to estimate low concentration
in catastrophic failure of the systems in which they are May for all varieties except Rebel. Very little extra growth measurement capabilities.
incorporated. Componnts may no longer meet o was observed u the cov during Apr.. when average

Scato and inst entation may not work Properly. ambient temperatures were bout 6.2 C. Analysis of tisuc SR 89-21
his desin guide should familiarire the design ensaer smpled in Jane showed that the carbohydrate content was

with the factors that must he considered when designing lower with the higher-yielding varieties. Higher-yielding INTERNATIONAL ARCTIC RESEARCH PRO-
for the arctic environment. A list of environmental factors varieties that had been covered showed lower concentrations GRAMS.
and how they may affect a design is first presented. Then, of fructans in leaves, but the levels were not suffkicnt to Chung. J.S., comp, July 1989. 74p., ADA-212 206,
a general design procedure is presented and a detailed analysis affect summer growth. No differences in carbohydrate Presented at the 7th International Conference and Ex-
of problems and solutions for materials, components and concentrations between varieties were found. Test results hibition on Offshore Mechanics and Arctic Engineer-
systems follows. show that the ue of soil covers promoted seed gemiation ing, Houston, TX, Mar. 1988. For individual papers

SR -14 of ltee fall seeding and improved gras growth through the see 44-125 through 44-130.
SNOW IV FIELD EXPERIMENT DATA RE- following Aug. Link. LE., comp.
PORT. SR 9.18 44-124
Wright, E.A., ed, May 1989, 250p., ADB-134 724, SINGLE FIBER MEASUREMENTS FOR RESEARCH PROJECTS, ECONOMIC DEVELOP-
Refs. passim. For individual papers see 43-4297 REMOTE OPTICAL DETECTION OF TNT. MENT.
through 434308. Zhang. Y.. et al, May 1989. 7p., ADA-209 995. 5 refs.
Bates, R.E., ed. Seitz, W.R., Sundberg. D.C. SR 89-22
43-4296 43.3870 IMPROVING SNOW ROADS AND AIRSTRIPS
MEASUREMENT, WAVE PROPAGATION, EXPLOSIVES, WATER POLLUTION, DETEC- IN ANTARCTICA.
METEOROLOGICAL CHARTS, METEOROLOG- TION, SPECTROSCOPY. GROUND WATER, L.ee,S.M.etaI, July 1989, 18p., ADA-211 588,7 refs.
ICAL DATA. METEOROLOGICAL INSTRU. MEASURING INSTRUMENTS. Haas, W.M., Brown, R.L., Wuori, A.F.
MENTS. SNOWFALL. ACOUSTICS, VISIBILITY, Single fiber optical measurements have been used to follow 44-I
AIRBORNE EQUIPMENT, MILITARY OPERA- changes in the color of an initially clear poly(vn I chloride) SNOW ROADS, RUNWAYS, ANTARCTICA-(PVC) membrane. which resets with aqueous 246unutl
TION, ATTENUATION, LIGHT TRANSMIS- (P e mbrne whc ecswthauns24trinitrotol- W RO D, UN A S A T RCI -

uCne (TNT) to form a colored product that absorbs strongly MCMURDO STATION. ANTARCTICA-
SION, LIGHT SCATTERING. at 500 nm. Attempts to make this measurement via the AMUNDSEN-SCOTT STATION.
The SNOW-IV Field Experiment, held at the Hollis Center. effect of the colored product on the emission spectrum of During the 1986-1987 austral summer, snow road and runway
ME, US. National Guard site (near Portland) was conducted a fluorophor incorporated into the PVC membrane were test lanes were constructed at McMurdo Station and at
by the U.S. Army Cold Regions Research and Engineeriag unsuccessful. However. single fiber absorption measure- South Pole Station. Thes lanes were monitored during
Laocaitory in cooperation with several other government ments were successful. Refractive index matching and Dec. 1986. Jan. 1987. and again in Jan. 1988. Test
agenisand contractom The objectives of the field study a reflector behind the membrane to increase reflected intensity sections were constructed of I) tractor-compacted snow topped
were to I) evaluate the effects of natural obcurunts on were essential to keeping the stray light levels small relative with a IS-cm thick layer of rotary blower processed snow.
the performance of elcetro-optical and millimeter wavelength to the signal of interest. To compensate for drift, the 2) rotry processed and compacted snow in iS-cm layers
devices, 2) extend the date base for electromagnetic propaga, reflected intensity at 5W nm is measured relative to the to a depth of 60 cm. 3) rotary p, -qed and compacted
tion through faling and blowing snow, and 3) determine reflected intensity at 824 nm. a wavelength where intensity snow in 15-cm layers incorporating a ' sawdust additve
the effects of wet snow and coastal winter fog on electro* is not affected by color formation in the membrane. The mixed at 5% by volume, and 4) rotary-. s d snow with
optical system performance. This data report Presents rate at which the ratio of intensity at 500 nm to intensity 10% sawdust by volume. These test se, -re observed
information gathered at the sixth field experiment of the at 824 nm increases; is a function of TNT concentration, and monitored by obtaining temperature at. ty profiles.
SNOW series. It was conducted between Dec. 1985 and It is estimated that TNT levels below 0.10 ppm can be Ramaninde hardness profiles. California 3 tatio and
Mar. 1986 nd was sponsored by the US. Army Corps measured by this technique. Clegg surface strength values, and testing for to with-
ofEnineersWinter Battlefield Obscuration Research Program. stand traffic. It was concluded that wood 3. added
The report includes field data collected on meteorology. SR 19-19 to processed snow in amounts of 5% to 10% volume
snow characterization. atmospheric propagation, and seismic. ICE RUNWAYS NEAR THE SOUTH POLE. significantly increases the strength of the resul. snow
/acoustic wave propagation. Swithinbank, C., June 1989, 42p., ADA-211 606, 7 road or runway. This increase was greater at N..Murdo
SR 89-IS refs. than at the South Pole. appearing to be a function of snow
BLASTING AND BLAST EFFECTS IN COLD RE- 43-4598 temperature. Adequate strengths of the snowisawdust mix-

GIONS. PART 3: EXPLOSIONS IN GROUND ICE RUNWAYS, COLD WEATHER CONSTRUC- ures were achieved for limited use by wheeled C130 aircraft
INE AERAS L D SUR ESA TRCNSTIC - but additional processing with heat. wateror added compaction

MATERIALS. "ION, AERIAL SURVEYS, ANTARCTICA- appeain necessary to produce a 25-cm-thick surface layer
Mellor, M., May 1989, 62 p., ADA-209 382, Refs. MILL GLACIER, ANTARCTICA-HOWE, adequate for more frequent use and to accommodate wheeled
p.59-62. For Pt.1 see 40-3304; Pt.2, 41-3020. MOUNT. C141 aircraft. At MeMurdo. it was found that the sawdust
43-3651 Following an examination of air photographs of the Transan. was not effective in maintaining the integrity of the surface
EXPLOSION EFFECTS, BLASTING. ICE BLAST- taretic Mountains. 37 blue-ice aea were reconnoitered from for trafic during the thawing season without additional mainte-
ING. FROZEN GROUND STRENGTH. FROZEN the air. using a ski-wheel Twin Otter operating from the nane, whereas at the South Pole. thawing was not a problem

South Pole. Two sites were selected as potential airfields since temperatures remained well below the melting point.
ROCK STRENGTH. COLD WEATHER PER- for conventional transport aircraft, and ground surveys were It was concluded that the McMurdo snow roads were not
FORMANCE, MILITARY OPERATION. made. On the Mill Glacier at 85 061, 167 15'E there constructed adequately early in the season to prevent failure
The effects of underground explosions are considered, first is an aea of smooth and level ice vhich gives a 7 km and, therefore. required an undul, high maintenance effort
for deep explosions far from a free surface, then for shallow run directly into the prevailtig wind. Five wheel landings during the warm ieaso's. It is recommended that the
explosions which form craters and eject debris. The general were made there. Alongside Mount Howe there is a future roads be constructed by depth processing with a rotary
patter of behavior is established from compilations of test large ara of level ice at 87 20". 149 50W. It offers miller or blower It is also recommended that geotextile
data for typical rocks and soils. and comparable compilations a 7 km runway, but there is a strong crosswind component fabrics or membranes be used to divert water into culverts.
are made for the more limited test data relating to frozen from the prevailing wind and some bumps on the ice surface and that the use of heat (or water) injection or confined
soils, ice and snow. need to be planed off. Eight wheel landings were made dysamic compacion be investigated for creating a hd snow
SR 39-16 at Mount Howe. (Auth) surface layer for use by C141 wheeled aircraft. (Auth.)

EFFECT OFTOSTON DAM ON UPSTREAM ICE SR 89-20 SR 89-23
CONDITIONS. COMPARISONS OF LOW CONCENTRATION STATE OF THE ART OF PAVEMENT RE-
Ashton. G.D., May 1989. 9p.. ADA-210 119,4 refs. MEASUREMENT CAPABILITY ESTIMA'IES IN SPONSE MONTORING SYSTEMS FOR
43-3957 TRACE ANALYSIS: METHOD DETECTION ROADS ANDIAIRFIELDS.
DAMS, RIVER ICE. ICE JAMS, ICE CONDI- LIMIT AND CERTIPIED REPORTING LIMIT. SO S onSateoftheArtofPavementResponse
TIONS, ICE COVER THICKNESS, UNITED Grant, C.L., ct aI, June 1989, 21p.. ADA-211 829.19 SympoiuonS te ftr otnAiemds. Rspon
STATES-MONTANA-MISSOURI RIVER. refs. Monitoring Systems for Roadsand Airfields, Ist.Han.
The effect of raising the reseroir level of Toston Dam Hewitt, A.D.. Jenkins, T.F. over. NH. Mar. 6-9. 1989, Sep. 1989.401p.. ADA-214957. Refs. passim. For individwn papers see 44-1637
on the Misoun Ritcr on water lesels upstream during winter 434607 through 44-1a s4.
periods with ice is assessed. The analysts used the NEC- SOIL POLLUTION, CHEMICAL ANALYSIS. through 44.1675.
2 program with the ice option to estimate water levels WASTES, SPECTROSCOPY.V.C. ed, Eto. R. ed.
under present and future raised dam cleations. Ice thick- 44-1636
nesses were estimated using a trial-and-error procedure based Two large data sect were obtained over a for-day enod PAVEMENTS. LOADS (FORCES). ROADS, AIR-
on cxistng ice jam theory Results of the analysts were for graphite furnace atomic absorption spectroscopic measure-
validated using field observations from two winters ment of copper (Cu) and reversed-phasc high performance PORTS, FROST ACTION. MEASURING INSTRU-

liquid chromotographic determination of dinitrobenzene MENTS. MONITORS. DESIGN. MEETINGS.
SR 89-17 (DNB) at a number of concentrations near the lower limit DEFORMATION.
EFFECTS OF SOIL COVERS ON LATE-FALL ofmeasurement. Low concentration measurement cpabii-
SEEDINGS OF FOUR TALL FESCUE VARIE. ty estimates for each anslyte were obtaind using the Environ- SR 89-24
TIES. mental Protection Agency's MDL (method detection limit) FAE C
Palazzo. AJ.. June 1989. 5p, ADA-212 203. 20 rf protocol and the U.S. Army Toxic and Hazardous Materials FACTORS AFFECTING RATES OF ICE CUT-
4 4Agency's CRL (cert:fied reporting limit) protocol For TING WrH A CHAIN SAW.

4-774 DND. analytical irance was found to be homogeneous Coutermarsh. B.A.. July 1989. 14p.. ADA-212 405. 8
GRASSES. COLD WEATHER SURViVAL o er the concentration range examined and MDL estimates refs.
Soil coven promote seed germination and plant growth at wereindependentofconccntrationovertherangeofcocentra. 44,775
suboptimum temperatures by conservng heat near the soil lion examined MDL estimates %aned by as much 3 BRIDGES. ICE CUTTING. MILITARY OPERA.
surface This conseratien of heat results in a higher a factor of three from day today. emphasiring the uncertainty BRIDSAS. ICE r
soil surface temperature than in uncocered soil The result in these estimates. CRL estimates caned to about the TION. SAWS. ICEMODELS. ICE COVER THICK-
is succulent seedlings that may be more susceptible to premx same extent and were numersally quite similar to MDI.s NESS.
lure death during winter and reduced growth the following when equivalent false positive and false negative risks were Military winter bindpg procedures with an ice coc present
season Th.e objectses of this stud) acre to ecaluate used For Cu. analytical variance was found to be propor. on the waterway may incohc cutting the ice away with
the effectiveness of soil ens ci for promoting ked germination tional to concentration Thus CRL estimates *ere %ery chain sas to provide an icc-free crosuin zone. This
mn the fall and to .Aserve the effects of soils cosers on depesent on the concentration range examined MDLs report inesugates the cutting rat-no possbe from one type
plant growth and dce!oF.nent A field study was conducted were less sensitive to this problem Recommendstas of chain aw with two chain configuratons. two operators.
using Clemfine. Mutang. Rebel and Rebel It varieties of regarding the choice of target reporting limits for the CRL three cut lentths and three ieC thicknesses A statistical
tall fescue (F sturc.s awruhsrs Shreb) sown in mId-Oct protocol were made The influence of risk aisumptums anal)ss is used to d meter-ce the effect the vario factors
in New iampshire using a randomired block design iluif on both MDL and CRL estimates was examined and have uon cutting rt:e and suggestis- ae t-ade for chain
of each plot was cocered with a s,un-bonded polypropylene recommendations for rnodtficatoiss to both procedures made mdcltam.s that might furthcr improce cutin performa e.
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(C)AST UARD R.V.S ICBEKR ih ivdittuly coaibh.td Iturrooltot sn all prtesel hin we$ observed, the relaeda If metl loslyto, when ovetagedl-CLASS ~ ~ ~ lb usUKK~i111 e ,tIf vltagel divider circuits, nontlner leshstance o o ve all of the esomouu pertiods, was she slicatea t-o."
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III fell, Illaulgal taed by fotur comnqties. Us!er-deflned mnaximum

Mljlo CIl anti mintimumn limit. detmins the acceptability it( the Irnc. SR *9-33
44%le1nad Ilota, Do)a values not within these limits or tn.fisi ALTERNATIVE ME'TIIODN OF USING STO FOR
ICII(IAK~ft, NA IO TIO , dTI& are ... l*... with a tlssingt value marher. The database DECON4TA MI NATION AT LOW TEMPERA-
ICIIIIW KIAS. K , N VIO TION1 M TALICH created bry the systemn to independent or the particular senoor TURKS.

FRICITION, 'IF[WI CIIAMIIIIRS, I01 MODEL.S, arrngmet at any DCi' site. 'rhe datas can he easily Walsh. M, cii&I, Sep. 1989, 13p,, ADO-139 077. 1
ICE FiR ICI lION, trattnrr= to othecr database systems. refs.
1hot tepiit itCrflt% the itusiits tit resistatnce andI tsrtpulsiat k893PreLV
t!1t1 Ini Ic.I i VO Ie itou rnghenedl 120 &Care 11tiKtel (If thy R8.eakr V
I(snadien Cmat (luard lt.ciasa Iceaerc, Tbe tell cirudi' WASTE MANAGEMENT PRACTICES OF THlE 44.2110

I'.' s here the %auto at thirst ptevlously teporled for tire UNITED STATES ANTARCTIC PROGRAM. SURFACTANTS, POLLUTION, MILITARY RE-'
aiitht.lrl 'lte present test results and thost with Reed, S.C., ct al, Pcb, 1989, 28p,, .%I)A203 560, 20 SEARCH, MILITARY EQUIPMENT, COLD

the bmitt~ muodeltare Lcritpsrrsl, as are the results obtained refs. WEATHER OPERATION, COLD WEATHER
at"' al Oweits participating tin the comparative study proposed Sletlcn, R.S. TESTS, COUNTERMEASURES, WASTE DISPOS-
11v the Coniurvtn i 'xrforrsrsnce oft 442 n c-o ri
Waters ort the triternational Towing Took i lCo red 4420 AL.

lankC~terece, WASTE TREATMENT, WASTE DISPOSAL. Alternative methods or wIn STO (Super Tropical Olecho
SR 89-26 WATER SUPPLY, ANTARCTICA. rot cold weather decontgtitlon of meital surfaces were
ESTIMATION OF TIME TO MAXIMUM The United States operates research facilities in Antarctic#, Investigated, Surfaces contaminated with the chemical agen~t
SUI'ERC(OLING DURING DYNAMIC FRALIL at Coial tocatlins inland sites, and on the interior anowflold, limuisid, Dis, were treated with 8TII, fcule earth, sistw
ICE FORMATION. Ibis reprt documents the results Or 1985 aInvestiatio5n d dOieseial fuel, arporately or In combination, Of th~e

Diy, SIF. et al. July 19819, 13p.. ADA-212 204, 12 said evaluations oir present waste marnagement practices at deeontaminants tested, $TO mixed with snow and diese

refs. these atlions and recommendaj future action. In addition fuel achieved the mIAIMUM neuaizaionIJL11

Axeixon. K~I). to liquid and solid wasteo management, the report discusses SR 9.34
44.776 related water supply isaues. (Auth.) WINTER HABITATS OF ATLANTIC SALMON.
FRAZIL ICE, ICEI FORMATION, RIVER ICE, SR 89.30 BROOK TROUT, DROWN TROUT AND RAIN-
SUPERCOOLINGI. HEIAT LOSS, ANALYSIS OPTIICAL MEASUREMENT OF PRECIPITA. DOW TROUT: A LITERATURE REVIEW.
(MATHEwMATICS). TION. Calkina, DJ., Oct. 1989, 9p., ADA-214 832, 44 refs
ime to maxiumt upercistling is a parameter that catl Koh, G., Sep. 1989, I13p., A DA-2 14 357, 11 refs, 44-1483

be easily ,,essured during estperitnnt (in the dynamic, 44-694 ANIMALS, RIVER ICE, PHYSIOLOGICAL EF-
ntnequlhrum stage of leachl ice formatioin. Mercicrao PRECIPITATION (METEOROLOGY). FECTS, ECOLOGY, ICE CONDITIONS, ICE
analytical espfcusion is ap ,lied lto a number of esipcriments METEOROLOGICAL INSTRUMENTS, SNOW- COVER EFFECT, COLD WEATHER SUJRVIVAL.
In whtch the time to ronsitnum aupercortling was measured.-oedstam

* int each (if the expetitments. the heat tiss rate anti turbulent PALL, RAIN, SNOW OP'TICS, MEASURING IN- A review of winter habitat studies IA~ leevrd tem
dxsipatiton tate were repsorted orf could be determined froim STRUMENTS, ANALYSIS (MATHEMATICS). for four species of sailmonid provided some enral Information

on substrate conditions sod focal point velocities and depths.
the experlmntrt description. The secondary nucleatiton was A simple optical device Is used to measure chanscInlgtAlseisofr efudatephlsshn40 al
set at the idluc 'if .t0.000.000,000 nuclei/erg suggested by intensity caused by precipitating particles s they fall iht All ansp eciies of ry are fo atlets tueails thf &H gcm

Imecier ,d the scedit rate optimired in reproduce the a beam of light, The intensity changes are analyzed in are round at velocities of teas than 15 cas A tack
exvperinc,,tal results. An inverse relationship was fourd the amplitude and frequency domains to obtain information of conto uspyiaceia n ilgclmmnee
betw'een, thec,,ltto,,m ternperature at which the enperiment ahout precipitation. Tests conducted In snow and In rain thr uou hsicalchre eialo an bioon meanutement
was contduct d anid the seeding rate. The optimnized seeding show that the optical device con be used for characterizin o thghu ste reveed ses taton s a h commo ecoer

* res varied from 2.1 to .0000~75 crystals/sq cm a. The precipitation with finer time reso~lution then conventions,1 with othser physical processes in thu stream was rarely ad-
Implications for fresll ice formatiin In rivers and streams methods. Rain rates can be accurately monitored; however, dressed.
aire discussed, errors In snow rates can be as high as a factor of two.

SR 89.27 Number flux measurements suggest that periodic trends may SR 89.35
REFRE CE UIE FR UILIN DIG. enist during snow And rain. rower spectra of the intensity ANALYTICAL METHODS FOR DETERMINING
REFEENC GUIE FR B ILDIG DAG.changes show that spectral signatures exist for different types NITROGUANIDINE IN SOIL AND WATER.

NOSTICS EQUIPMENT AND TECHINIQUES. of precipitation. Walsh, M.E., Nov. 1989, 27p., ADA-216 615, 9 refs.
McKenna, C.M., ct Il. July 198i9, 64p.. ADA-213 8 18, S 93 418

Reft., p.116. VEHICLE MOBILITY ON THAWING SOILS. SOIL POLLUTION, SOIL CHEMISTRY. WATER,
44nt77R7 Shoop. S.A., Sep. 1989, 16p., ADA-215 148, 21 refa. POLLUTION, GROUND WATER, EXPLOSIVES,

BUILDINGS, INDOOR CLIMATES, HEATING, 44.1481 CHEMICAL ANALYSIS.
* VENTILATION, AIR CONDITIONING, 1I GROUND THAWING, SOIL TRAFFICAB.ILITY, Methods were developd for determining niltroguanidine to

LUMINAriNG, AIR POLLUTION, MONITORS, FREEZE THAW TESTS, SOIL TESTS, SOIL soil and water, Te soil method involves extracting a
This report Is tesigrned for use by facilities eneineers as STRENGTH, THAW DEPTH, FROST ACTION, 2-g sample with water using an ultrasonic bath. Soil
agtuide In the initial phasetofinveatigaingilulding insticl TRACTION. extracts and water sample# are filtered through at 45-micron

:upetand techniques. Itprotvides ifraonrelated Although vehicle mobility In soft and wet Ihsbe membranepriortondetermination by RP.HPLC. Separations
equipment sot hnartsio been are achieved on a mixed-mode R P18/cation column eluted

to eerg maageentsai buldig evirnmetalconides.atudied In the past, the, mitre cormltx problem of vehicle with 1.5 mL/min of water; detection la byU amd 26
tio ettegy managementeaedgbuildingvenvironmentalscoSubderts mobility on thawing siil has not cen addressed. This nmr). Certified reporting limits were est imadat30mat-

covered inctude: 1) h~uilding enclosure system evaluation; problem la belngexamined In CRREL's Front Effects Research gram/L for water and 0.5 microgram/L for sil.
2) heating, ventilating and sir cionditionitrg (IiVAC) sy stem F scility (PERnP, where fleid-acie testing can be conducted
cvaluntiox, 3) tigltttng/illutninatingf system evaluatio~n; 4) ec under contritlled conditions. The seit Is frozen and then SR 89.36
trical system evalustion; and 5) it nosr air quality asvre- thawed to the desired teat conditions. Traction and motion PERFORMANCE OF WALL COATINGS FOR
ments, .resistance are measuredt using an lnatrumfcnitedl vehicle, To CONCRETE AND MASONRY BUILDINGS IN
SR 89-28 date, mobility testing has been conducted for nine different ALItASKA.

thawing cttnditiotns of a frttousceptibe silt, The failare
CRYOGENIC SAMPLING 0OF FRAZIL ICE mechanis ttf the tirc-asoil Interaction were observed, that Korhonen, C1J, cI al. Nov. 1989, 27 rcfa., ADB-139
DEPOSITrS. soill stlrength wash calculated, and vehicle performance was 753, 8 refs.
Chachtio , Jr,, cl nI, Aug. I1989, 6p., ADA-2 12 207, analyzed. I'tr Ithe lire and soil conditions tested, the Bayer, 3.3., Jr.
18 refs. Initial failure rtf the lircnitii interaction in totally within 44-1878
lioktlE, usm E the soil, At higher tire slip the failure occurs at or PROTECTIVE COATINGS, WALLS, MILITARY
44.778 131.,Lwsn DL near the tire-soil interface. The shear strength data calcuist. FCV PR BRIRB IDN S

44-778 ~~~d frttm the vehicle teat results indicate that the soil is FA ILITIES, V PRBR IRBIDN S
FRAZII. ICE, ICE SAMPLING, RIVER ICE, SAM. basically frictional in behavior, with little or no cohesion; THERMAL INSULATION, WEATHERPROOF.

* PLEI(S. hoiwever, there is apparent ciohesion from soil tenaion at ING.
A prototypc cryoigenic sampler has been used to examine ltiw tonisture cotntents. (of the sil parameters measured. Coatinga traditionally have been applied ts the Army's concrete
frail Ice dcpsiims beneath the Ice-c,,vereit Tontsils River vehicle traction in miost strongly Influenced by the soil friction, and masonry buildings In Alsa to improve their appearance
necar lihatis. AK. Mtodifimaiitn (ifsa streantd sedimetnt in turtn, woit friction and cohesion are Influenced by moisture and to increase their weather resistance. Unfortunately.
xuavpicr has, protvided full dtepthm, iri..1ttj muatitple, if rraiii conitent, density and thaw depth. these materials have not always lased nas long am desired.
icr dcp,siti, which rl sultthc for deternimng structure SR 89-32 resulting in high maintenance costs. A visual examination
and toverall coultoilitt OLUA TSFO of 151 buildings at. three military Installations in Alaska

LEACHING OF METAL P LUA T FR M revealed that water vs r condensation was a major cause
SR 89-2 FOUR WELL CASINGS USED FOR GROUND- of premature coating far Ti oitr ntol caue
DATA REDUCTION OFl GOES INFORMATION WATER MONITORING. coatings to deteriorate, but when It froze, it caused spelling
FROM DCI' NETWORKS. Hlewitt, AD., Sep. 1989, 1 Ip., ADA-215 239, 18 refs. or the wall, Laboratory teats proved that coatings with

DCoifT, G.W,, ci al, Sep. 1999. I5p., ADA-215 844, 4.42the best field performance had the highest permeaince to44-482water vapr., This sugested that more attention be given
I ref. WATER POLLUTION, GROUND WATER, WELL to defni ng and selecting breathable coatings,
Dal y, SI'.. t'uttgburtt. T., 'hratsit, C. CASINGS, LEACHING, CHEMICAL ANALYSIS, S 93
4 4. 14 80 IMPURITIES, WATER PIPES. ASCRAC AN8PEISOO3GE7DT
ICE R4EP'ORTIlNG, RE MOTE SENSI NG, DATA t'iytemranuttrethlorne (l 1 0 ,poiyvinylchlttride (PVC), stain.ACU CY NDPEI ON FG ES AT
PRfOCEiSSING, COMPUTER RGA S less steel 304 (S8 304) and stainless steel 316 (SS 316) COLLECTION PLATFORMS FOR TEMI 5ERA-
A ittltwitt rystrin, l)CP.OR, was decItipei tit protvide well casings were tested fotr suitability for ground-water moni. TURE MEASUREMENTS.
a ctorverieit and efficient tttethotd of decoiding, reducing. tttring. A ibitrsttry experitnent, testing for the leaching Daly, S.F., et al, Dec. 1989. 14p., ADA-218 798.
and stoiring data from Data Colilectiion Platformn (DCP) net- tif Ag, As, tUs, Cd, Cr, Itg, Pb, Se and Cu. was run In Clark, CII., Pangbaurtr, T.
wrkh traiimirt thrtough the Goestatinry Opetatlitmal triplicate by exposing sectititt oif the well casings to ground 44.2 846
Efnvironmnental Satellite (001lS) date c,llectitot xysteti. water fonr fitur periods ran;Ing from I tto 40 days. The

k The xiottwore xystem Include,% a sitmple mecan% ttf defintimtg results ahotwed thtat l'TPI did ntit leach any of the nine REMOTE SENSING, ACCURACY, DATA
the arronyvincrit itt sensors. at a DCII site that can he easily anslytes studied, whtile NS 316 antd PVC shoiwed saignfcant TRANSMISSION, TEMPERATURE MEASURIF-
updated if the wevxir arratngement am changed or the sensors4 lesclitg of Cr, Cd satd Ph; SSt 316 alsot leached slligncant MENT, EQUIPMENT.
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SR SPECIAL REPORTS

This repose describes an analysls of the accuracy and precision The literature describing the environmental transformation SR 90-07
of data tranumitte,. by 12 Data Collection Platforns (DCPs) of organic explosives and related compounds is reviewed SURFACE CHANGES IN WELL CASING PIPE
over a one-month period. The DCPs were installed on in an attempt to identify those byproducta for which certified EXPOSED TO HIGH CONCENTRATIONS OF
the Monongahela. Ohio and Illinois rivers A referent: analytical methods should be developed Amon; those O S IN AQUGH O LU TION
resistor with a known and stable resistance was installed compounds identified are TNT reduction products (ammodim O GANICS IN AQUEOUS SOLUTION.
at each DCP site. Comparison of the resistance calculated frotoluenes and diammontrotoluenes) and coupling products Taylor S., et al. Mar. 1990, 14p, ADA-222 447, 12
from the transmitted information with the actual resistance (azoxytoluenes). The development of methods is also refs.
of the reference resistor allowed the accuracy and precision retzommended for the amino derivatives of DNT, TNB and Parker, L.
of the measurements made by the DCP to be determined. DNB, as well as the nitrso derivatives of HMX and RDX. 44-3755
Four brands of DCP were Included in the test: two had WELL CASINGS, GROUND WATER, SOIL POL-
8-bit resolution and two had 12-bit resolution. The results

were analyzed with respect to the nominal accuracy provided SR 90-04 LUTION, WATER POLLUTION, WASTES,
by the manufactererand thecxpectedanalog-to-digitalquaniz- FREEZEUP DYNAMICS OF A FRAZIL ICE SCANNING ELECTRON MICROSCOPY, COR-
ing error. This error explained most of the imprecision SCREEN. ROSION, PIPES (TUBES), SURFACE PROPER-
of the 8-bit DCPs but only part of the imprecision of the Axelson, K.D., Feb. 1990, 8p., ADA-219 588, 12 refs. TIES.
12-bit DCPL A large bias for some of the results was 44-2762 This preliminary study was undertaken to assess how the
a parently caused by as impedance risatrch A meas FRAZIL ICE, RIVER ICE, ICE CONTROL, ICE surface structural characteristics of four common well casing
for correcting the data based on the reference reBistor mes e- O S, FREEZEUP. materials-polyvinyl chloride (PVC), Teflon (polytetrafluoro-

mens OOMSethylene, PTFE). stainless steel 304 (SS304) ani' stainless
is proposed. Fence booms made of wire mesh screen have been proposed steel 316 (S31)sare sted by expo st tanes

SR 39-38 as economical, temporary frazil ice ccntrol structures. These solution containing tetrachlorocthylene, toluene, p-dchoro-
LOW-TEMPERATURE EFFECTS ON SYSTEMS screens incorporate frazil i : as at freezes to the screen benzene and o-dichloroben yene in concentratos near their

FOR COMPOSTING OF EXPLOSIVES-CON- material, eventually forming a frazil sce dam ason raising solubility Casing samples that had been exposed to a
TAMINATED SOILS. PART 1: LITERATURF the water levcl at a specified location The purpose of test solution for I week. I month and 6 months were

REVIEW rasg the water level is to allow the formation of a stable examined with a scanning electron microscope (SEM) and
RIEO.A., t al, Dc. 1989,1lp., ADA-219 35s ice cover that will incorporate still more frazil ice through Q mpared with control samples placed in well water forAyorinde, hydrailic thickening of the cover and deposition benereh an coeuivalent time period Pieces of casing that had

48 refs. the cover. A series of experiments examining the freezeup not been placed in any aqueous solution were also examined
Reynolds, C.M. ant blocking dynamics of an expanded metal frazil ice screen and are assumed to be representative of the initial structure
44-2847 were conducted using both an impermeable barrer a..d frazil of the casing's surface These organics are of concern
THERMODYNAMICS, LOW TEMPERATURE ice A qualltative analysis of the complex fraril ice accumu- at hazardous wastc sites, where they often occur in groundRESERCHYNAMICS O TEMPER E , ation process indicated three phases of blocking-an orifice water 'he observations indicate that the surface character-RESEARCH, TEMPERATURE EFFECTS, EX flow stage, a transition stage, and a permeable flow stage tstics of PVC. SS316 and SS304 did not change when exposed
PLOSIVES, WASTE TREATMENT, SOIL PHY- A fourth phase, weir flow, was observed in some cases, to the organic aueous solution. The surface varabilty
SICS. and is expected to occur in prototype structures. High and lack of distinguishing features at high magnification
This report reviews literature on the influence of major downstream flow ,,elocities were associl with the orifice made it difficult to tell if the PTFE surface had changed.
parameters on compostaing, with emphasis on temperature and transition stages Dowustrean, ocities decreased However, no obvious changes (swelling, pitting etc) were
and enplosives. Heat energy is produced by composting dunng the permeable flow stage, althougn piping resulted
As a result of the microbial conversion of chemical energy in velocity jets. The test results indicate that r. rapidly seen.

, thermal energy. Hence, heat production and transfer, and completely blocked screen is desirable to minimize the
the Influence of engineering design on compost pile tempera. time during which h!gh downstream velocities, which lead
tures, and the control and measurement of compost pile to bed scour, occur. SR 90-08
temerstures are also examined. In addition, the report ICE EFFECTS ON HYDRAULICS AND FISH
includes a general discussion on composting, fundamental HABITAT.
composting principles, available types of composting systems, SR 90-05

applications of composting technology, awC the es'tblhshed X-RAY PHOTOGRAPHY METHOD FOR EX- Ashlon, GD., Apr. 1990, 24p., ADA-222 457, 5 refs.
parameters influencing composting under various enviroanen- PERIMENTAL STUDIES OF THE FROZEN 44-3753
tal conditions that may be applicable to cold regions treatment FRINGE CHARACTERISTICS OF FREEZING RIVER ICE, ICE COVER EFFECT, RIVER FLOW,
of hazardous waste. SOIL. HYDRAULICS, ANALYSIS (MATHEMATICS),
SR 89-39 Akagava, S., Feb. 1990, 69p.. ADA-222 448, 15 refs. ICE CONDITIONS, UNITED STATES-NEBRAS-

PROCEEDINGS. 44.3756 KA-PLATTE RIVER.

Arctic Technology Workshop, Hanover, NH, June 20- SOIL FREEZING, FROST HEAVE, X RAY ANAL- Thebeffects theOf ice area on the Dataflow depthsand velcticords
23, 1989, Dec. 1989,475p., ADB-141 754, Refs. pass- YSIS, ICE LENSES, GROUND ICE, TEMPERA- for the Platte River in Nebraska are analyzed using this
im. For individual papers see 44-3133 thriugh 44. TURE MEASUREMENT. context A procedure to use the results for habitat simula-
3163. The objectives of this report are to demonstrate a useful tions during winter periods is suggested. The effects of

method for observing fro heave in freezing soil and to partial coverage by a stationary ice cover and the effectsRichter-Menge, J.A., ed, Tucker, W B, ed, Kleirer- evaluate the method for th. itudy of frozen fringe charactens. of coverag f ice on multiple channel flow distributions
man, M.M., ed. tics. X-ray photography of lead spheres containing ther- are analyz u
44-3132 mocouples was tested ,n conjunction with frost heave tests.
SUBMARINES, ICE NAVIGATION, ICE ME- By applying image-processing techniques for determining the
CHANICS, MILITARY OPERATION, ICE PHY- coordinates of the spheres, it is possible to obtain precise SR 90-09
SICS, MEETINGS. MILITARY EQUIPMENT, UN- temperature profiles and deternir,. the deformation in frezig

DERWATER ACOUSTICS, POLAR REGIONS, soil. Sviosn and strain rate data calculated from the cord CASE STUDY OF POTENTIAL CAUSES OF
SE ACE DIS IUTIN. POnate of the lead spheres and the temperature profiles show FROST HEAVE.
SEA ICE DISTRIBUTION. %hcn. where and how much deformation (heaving and consoi- Henry, K.S., May 1990, 35p., ADA-224 071, 17 refs.
The Arctic Technology Workshop was held from 20-21 June dation) has taken place in the freezing soil The temperature 44-4060
1989 at t eU S. Army Col iRegions Research and Engineering and strain field around the frozen fringe were also observed FROST HEAVE, PAVEMENTS, SOIL FREELING,
Laboratory (CRREL) in Hanover, NH Tus workshop However, the method of determinng the frozen fringe location RUNWAYS, FROST PROTECTION, FROST
follows toe three previously held Ice Penetration Technology Irom the location of the warmest ice lens was found to
Workshops in its intent to provide a forum for sharing be questionable, because the active heaving zone was found PENETRATION, SUBGRADE SOILS.
and discussing recent efforts in the area cf naval opeations to be located between the warmest visible ice lens and Frost action beneath pavements can lead to several problems,
in the Arctic Papers were presented os the followiig the 0 C isotherm. This was especially true during transient including thaw weakeniig, which causes cracking and subse-
general topics Actic Ocean Acoustics. Atmospheric heaving, which occurs while the 0 C isotherm penetrates quent pumping of fine soil particles onto the surface, as
Phenomena, Ice Features, Statistics and Models, Mechanical into the unfrozen soil. r studying the precise deformation well as hazardous conditions caused by differential heaving
Behavior of Ice, Through-Ice and Itigh-Latitudc Communica- charactcristics ef the frozen fnngc, further precise analysis This stuy examined data and frost-susceptble se: collected
tions, Surface and Air Platforms, Submarine Operations. and of the X-ray photo's intensity profile will be needed to during the winter of 1985-86 at Ravali County Airport.
Weapons Systems. convert it to a strain profile. The accuracy and spacing Hamilton, MT. to determine potentiz causes of frost heave

of the temperature sensors do not seem to be adequate Variables analyzed were depth to water table, depth of frost
SR 90-01 for temperature measurements in the frozen fringe, and there penetration, maximum frost heave, and soil moisture tension
PROCEEDINGS. is a need for measurement methods that are more accurate and soil tenmperature with depth Analysis of the field
International Symposium- Frozen Soil Impacts on than conventional temperature sensors data revealed the possibility that hydraulic conductivity of
Agricultural, Range, and Forest Lands, Spokane, WA, subgrade soils and rates of heat loss in the soil may be
Mrch 1 22, 1990, Mar. 1990, 318p.. ADA-219 6.7, SR9-limiting frost heave rates Soit density and depth to water

SR 90-06 table may also be factors affecting amounts of frost heave.
Refs. passim. For individual papers scc 44-2959 SALMON RIVER ICE JAM CONTROL STUD- Furthermore, the bas, course "gavel" used w the airport
through 44-2998. IES: INTERIM REPORT. contained considerable amounts ol fires and did heave some-
Cooley, K.R., cd. Axelson, K.D., ct al, Apr. 1990, 8p., ADA-222 665 9 what in laboratory tests Recommendations for design
44-2958 efchanges to reduce frost heave at Ravatli County Airport44-958refs. %etc made
SOIL FREEZING, FROZEN GROUND PHYSICS, Foltyn, E P., Zabilansky, L., Lever, J.H., Perham,
FREEZE THAW CYCLES, FROST PENETRA- R.E., Gooch, G.E.
TION, SOIL WATER, CLIMATIC FACTORS, 44-3754 SR 90-10
HEAT TRANSFER, WATER FLOW, MEETINGS, ICE JAMS, RIVER ICE, ICE CONTROL, FRAZIL WINTER BRIDGING EXERCISE ON THICK
AGRICULTURE, FROST ACTION ICE, FLOOD CONTROL, ICE BOOMS, UNITED ICE: FORT MCCOY, WISCONSIN, 1988.

SR 90-02 STATES-IDAHO-SALMON RIVER. Coutcrmarsh, B.A., Apr. 1990, 24p., ADA-223 682, 7
ENVIRONMENTAL TRANSFORMATION PRO- The city of Salmon, ID. has been affected by flooding resulting refs.
DUCTfS OF NITROAROMATICS AND NITRA- from an ice tam on the Salmon River. Thils ice jam 44-3957

known as the Deadwatcr jam, is composed of fratl ice
MINES: LITERATUIE REVIEW AND RECOM- Environmental and economic constraints require an innovatic ICE CROSSINGS, RIVER CROSSINGS, ICE CUT-
MENDATIONS FOR ANALYTICAL DEVELOP- ipproach to the control af the frazil ice in this situation. TING, BRIDGES, MILITARY OPERATION
MENT. An Ice Control Structure ([CS) should provide cni-rsh control Deployment alternatives for the U S Army Ribbon Bridge
Walsh, M.,"., Fcb. 1990, 21p., ADA-220 610, 57 rcfs of both production and transport of fraid ice to prevent on a waterway ciovered with 2

4
-in -thick c tcre nvestig.td

44-3178 the Deadwater jam from reaching Salmon Past investiga- Ice clearing methods using a bulldozer. cc tongs, chain

EXPLOSIVES, SOIL POLLUTION, WATER POL- tions have indicated that a temrporary ICS. or a c imbrnatin saws and the hests available i tie bridge transportcr tru.ks
I temporary andi petinacnt structures, might be succ r, Al worked ,ith varying degree, of success Sectrons of

.UTION, WASTES, ENVIRONMENTAL IM- at Salmon This inteim report douients the progr.ss the Ribbon Bridge were deployed directl) (in the ice coiver.
PACT, SOIL CHEMISTRY, CHEMICAL ANAL- of study intended to obtair the iformatio ncccsvjry a procedure that has potential but that alsoi has problems
YSIS, DECOMPOSITION. to design en ICS upstream from Salmon and unanswered questions
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SPECIAL REPORTS SR

SR 90-11 SR 90-17
INVESTIGATION OF THE LIZ-3 DEW LINE THERMAL INFRARED SURVEY OF WINTER
STATION WATER SUPPLY LAKE. TRAILS IN THE Fr. WAINWRIGHT TRAINING
Kovacs, A., Apr. 1990, 10p., ADA-222 469, 6 refs. AREA, ALAFKA.
44-3752 Collins, C.M., et &I, May 1990, 16p., ADB-145 746,6
WATER SUPPLY, FROZEN LAKES, LAKE WA- refs.
TER, LAKE ICE, RADAR PHOTOGRAPHY, SUB- Haugen, R.K.
SURFACE DRAINAGE, SUBPERMAFROST 44-3988
GROUNDWATER, PERMAFROST BENEATH ROAD ICING, MILITARY OPERATION,
LAKES, UNITED STATES-ALASKA-NORTH NALEDS, INFRARED PHOTOGRAPHY, ICE
SLOPE. ROADS, TERRAIN IDENTIFICATION, SNOW
The level of a lake supplying water to the LIZ-3 Dew ROADS, INFRARED RECONNAISSANCE, PER-
Line Station, near the Chukchi Sea coast of Alaska, had MAFROST BENEATH ROADS, UNITED STATES
fallen about a quarter of a meter. This lowering reduced -ALASKA-FORT WAINWRIGHT.
the availability of water to the station during the wainter
and raised concern that the lake may continue to drain. A thermal infrared imaging system wa mounted on an
A radar subsurface sounding survey of the lake was made Army UH-IH helicopter and used to conduct a series of

Isurvey flighta over the wintet rail network of the Ft. Wain.
area from which potable water could be drawn from under wright Training Area during November 1986. The training
the e urwing te wter Nod be depawfres wer area is south of the Tanana River from Fairbanks and consiststhe ice during the winter. No acceptable deep areas were o 60s.k.o el itln neimb icniuu

found. Recommendations are provided for preventn u of 2600 sq. kmn. of neawly flat land underlain by discontinuoustherodanad e R oftelakeand re rode g a pornting fur- permafrost. A network of trails has been developed overther drainage of th eli and for deepening a portion of the years to allow access to the training area during thethe lake. A possible solution for making the sour water winter for unit training and large-scale military maneuvers.remaining under the winter lake ice acceptable for consumption The purpose of the survey flights was to try to identifyis also presnted, areas along the trails where groundwater comes to the surface

SR 90-12 as springs, seeps and stream overflows. During the winter
these outflow areas can be a source of extensive groundUSE OF SOFT GRADE ASPHALTS IN AIR- icings as the water repeatedly seeps to the surface and

FIELDS AND HIGHWAY PAVEMENTS IN freezes These areas frequently remain unfrozen below
COLD REGIONS. a thin ice cover well into the winter, and vehicles have
Jaloo, V.C., May 1990, 47p., ADA-224 072, 54 refs. become stuck when they broke throuh the thin ice. On
44-4059 the thermal IR imagery, overflow or icing areas were easily
PAVEMENTS, BITUMINOUS CONCRETES, discernible as brighter (warmer) areas against the darker
CACKIENGS BFR TURING), FRO RESI , (colder) snow-covered terrain. Even at night, details ofCRACKING (FRACTURING), FROST RESIST- the snow-covered trails, airfields and different vegetationANCE, FATIGUE (MATERIALS), BEARING types could be ascertained in the thermal IR image due
STRENGTH, FREEZING INDEXES. to slight differences in thermal properties. Information
Soft grades of asphalt cement are being used for controlling acquired during this study was supplied to the Ft. Wainwright
low temperature cracking in some parts of the northern Directorate of Plans, Training, and Mobilization and was
regions of the United States and in Canada. The U S. used to reroute trails around the overflow and icing areas
Army Corps of Engineers (COE) specified softer asphalt% allowing unimpeded winter access into the training area.
for use in cold regions (ETL 1110.3-369) dated Nov. 1976;
at present, the COE uses the penetration viscosity number
(PVN) as a measure of the temperature susceptibility of
the asphalt. A minimum PVN of -0 5 is specified for
moderately cold areas and -0.2 in regions where the design
freezing index is greater than 39900 C-hr Field studies
have been conducted that clear.y show the benefits of using
softer grades of aspait for minimizing low temperature crack.
ing in cold regions; however, field studies relating rutting
to asphalt type are rare. A major concern is whether
or not pavements constructed with softer grades of asphalt
are more susceptible to rutting during the hot summer months.
A field study was conducted by CRREL to gather information
on the use of soft grades of asphalt (AC 2 5, AC 5 and
AC 10) and their associated pavement performance. An
attempt was made to compare the COE specifications with
State DOT specifications for these soft grades of asphalt.
The influence of the asphalts studied, and the preliminary
results of this field program, are presented in this report.
For the longer term objectives of this study, new or reconstruct-
ed pavements in various parts of the country will be monitored
for both low temperature cracking and rutting.

SR 90-13
COMPARISON OF FOUR VOLATILE ORGANIC
COMPOUNDS IN FROZEN AND UNFROZEN
SILT.
Taylor, S., et &I, Apr. 1990, 9p., ADA-224 009.
Schumacher, P.W., Perry, L B.
44-3991
SOIL FREEZING, SOIL POLLUTION, SOIL
CHEMISTRY, WASTE TREATMENT.
The effect of freezing on the distribution and movement
of four volatile organic compounds was studied in a silty
soil. Eight polycarbonate test tubes were filled with spiked
saturated soil. The soil was frozen half way up in four
of the tubes; the other four were controls and were not
frozen It was found that freezing a water-saturated silt
spiked with chloroform, benzene, toluene, or tetrachlorocthy.
lne did not move the organics ahead of the freezing ront,
but rather that freezing retarded the volatilization of each
organic in the frozen soil relstive to the unfrozen 4oil.

SR 90-15
MULTIBAND IMAGING SYSTEMS.
McKim, H.L., et al, May 1990, 10p., ADA-223 969
Merry, C.J., LaPotin, N.T.
44-4058
TERRAIN IDENTIFICATION, REMOTE SENS-
ING, SPACECRAFT, MILITARY OPERATION,
SPACEBORNE PHOTOGRAPHY, AERIAL SUR-
VEYS, DATA PROCESSING, PHOTOINTERPRE-
TATION.
Digital data from satellite systems can provide imcly and
detailed terrain information for battlefield intelligence Mul-
tiband imaging systems that can acquire simultaneous remotely
sensed data for the same ground locality throughout the
eletromagnetic spectrum arc available for analysis sing
conventional photo interpretation techniques or more sophis.
ticated digital image processing methods This report de.
.- ribes existing and future mollibsnd imaging systems with
the emphasis cn ho% a terrrin analyst wouli i'c these
data to prepare thematic overls)s.
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M 81-01 loading rate, temperature, porosity, salinity, and grain size M 85-01
THERMAL PROPERTIES OF SOILS. Boundary value problems are not dealt with, but there is EROSION OF NORTHERN RESERVOIRdiscussion of some miscellaneous topics, including thermalFaroui, O.T., Dec. 1981, 136p., ADA-I 11 734, Refs. strains, behavior of brash ice, and pressure ridges. The SHORES. AN ANALYSIS AND APPLICATION
p.125-132. report was written as a study text for a NATO Advanced OF PERTINENT LITERATURE.
39-1258 Study Institute on Seallce/Air Interactions, and was intended Lawson, D.E., May 1985, 198p., ADA-157 811, Refs.
FROZEN GROUND THERMODYNAMICS, PER- to be used in conjunction with companion texts on related p.137-191.
MAFROST HEAT TRANSFER, FROZEN topics. 40-4448
GROUND MECHANICS, SOIL PHYSICS, SOIL SHORE EROSION, ICE COVER EFFECT, RESER-
MECHANICS, THERMAL CONDUCTIVITY, VOIRS, SLOPE PROCESSES, PERMAFROST,
SOIL WATER, SOIL FREEZING. M 84-1 SHORELINE MODIFICATION, GROUND WA-
This monograph describes the thermal properties of soils. FRAZIL ICE DYNAMICS. TER, WATER LEVEL, MODELS, WATER
unfrozen or frozen. The effects on these properties of Daly, S.F., Apr. 1984, 46p., ADA-142 037, Refs. p.44- WAVES, FORECASTING, TEMPERATURE EF-
water and its phase changes are detailed. An explanation 46.is given of the interaction between moisture and heat transfer. 38-4420 FCSgive ofthei= btwen mistre ad bat ranser.38-420This monograph describes the current state of knowledge
Other influences on soil thermal properties are described, FRAZIL ICE, ICE MECHANICS, ICE CRYSTAL of northern reservoir shore erosrn, psmaly by examn 
including such factors as soil composition, structure, additives, GROWTH, ICE CRYSTAL NUCLEI, HEAT the results of erosional studies on lakes, coasts and rivers.
salts, organics, hysteresis and temperature Techniques TRANSFER, ICE FORMATION, ICE PREVEN- The major erosional processes of reservoir beaches and bluffs
for testing soil thermal conductivity are outlined and the
methods for calculating this property arc described. The TION, SUPERCOOLING, TURBULENT FLOW, and their mechanics are discussed in detail Thermal and
monograph gives the results of an evaluation of these methods ANALYSIS (MATHEMATICS). physical parameters affecting the erodibility of shores, the
whereby their predictions were compared with measured To describe the dynamic evolution of frazil ice in turbulent environmental impacts of erosion, and the basic characteristics
values, thus showing their applicability to various soil types natural water bodies, the basic equation for dynamic frazil of the unique reservoir environment are reviewed. Current
and conditions, crystal number continuity and the basic equation of heat models of shore zone developn-ent are also presented. This

balance for a differential volume are developed. t literature analysis revealed that knowledge of erosion and
M 81-02 growthand nucleationofnew rystals arethemajorpara Crystal recession in northern impoundments is severely limited.
FROST SUSCEPTIBILITY OF SOIL; REVIEW gth nucation oEe the mjorh pra r Quantitative analyses of the processes of erosion and theirOFO TSS . Iin these equations Expressions for the growth rate relative importance, parameters determining the nature, rate
OF INDEX TESTS. frazil ice crystals are described. The growth rate along and timing of erosion, and models to predict the erodibility
Chamberlain, E.J., Dec. 1981, 1 l0p., ADA-Ill 752, the ma)or axis is controlled by heat transfer The heat o
For another source see 37-973 (MP 1557). Rf transfer coefficient is a function of crystal size, the fluid of nehore for use in minimizin shoreline receon remain

p.83-88. turbulence. and the fluid properties. The magnitude of
3.234, inertial and buoyancy forces on the ice crystals are determined M 88-01
39-2034 as is their influence on the heat transfer. Spontaneous HEAT CONDUCTION WITH FREEZING OR
FROST HEAVE, SOIL FREEZING, SOIL ME- nucleation of ice can be discounted; secondary nucleation THAWING.
CHANICS, ICE WATER INTERFACE, ICE SOLID is responsible for the vast majority of frazil ice crystals LuArINVR

INTERFACE, SOIL CLASSIFICATION, TEM- The theoretical rate of secondary nucleation is partially mod- Lunardi, V J., Apr. 1988, 329p., Refs. p.267-281.

PERATURE GRADIENTS, SOIL WATER, PARTI- eled as a function of the supercooling, fluid turbulence and 43-3847

CLE SIZE DISTRIBUTION, GRAIN SIZE. crystal size distribution A simple analytical solution of HEAT TRANSFER, PHASE TRANSFORMA-
the basic equations is developed for the growth of frazil TIONS, CONDUCTION, FREEZING, MELTING,Methods of determining the frost susceptibility of soils are ice in a well-mixed, steady-state crystilizer. THAWING

identified and presented in this report. More than one Freezing of water or melting of ice are phenomena that
hundred criteria were found, the most common based on Fre ma or mentific ad enoen thdt
particle size characteristics These particle size cntena M 8402 underlie man important s lentfc and engineering studies
are frequently augmented by information such as rain size MU8T-02 of eold regons Mathematical methods of treating these
distrbution, uniformity coefficients and Atterberg limits In- ATMOSPHERIC ICING ON SEA STRUCTURES. phase-change heat transfer problems are critical to understand.
formation on permeability, mineralogy and soil classification Makkonen, L., Apr. 1914, 92p, ADA-144 448, Refs. tog and dealing with the problems that freeze-thaw causes.
hasWhile conection may be an important heat transfer mode,pore size distibuion, moirture-tenlon hydr ric-conuctivty 3

9  
it can often be neglected without significant error. This

n3997 report deals only with problems for which conduction is
heave-stress, and frost-heave tests have also been proposed ICING, OFFSHORE STRUCTURES, ICE ACCRE- the basic heat transfer mode or for which the solutions
However, nose has proven to be the universal test for determin
tog the frost susceptibility of soils. Based on this iv- TION, ICE PREVENTION, ICE ADHESION, ICE can be obtained in terms of conduction-like problems.
four methods are proposed for further study. They are SOLID INTERFACE, ICE PHYSICS, CLIMATIC Where possible, exact solutions are presented, but since these
the U.S Army Corps of Engineers Frost Susceptibility Classifi- FACTORS, ICE LOADS, SUPERCOOLING, are qu,te limited for phase-change problems, approximate
cation System, the moisture-tension hydrauliccvnductivity ANALYSIS (MATHEMATICS), DESIGN. solutions are examined in some detail. The approximate
test, a new frost-heave test, and the CBR-after-thaw test Atmospheric icing (icing due to fog. precipitation and watr. methods are i) the perturbation method, which leada to

vapo inair)as phyica prcessandthe robe 5 quasi-stationary techniques 2) the heat balance integral meth-
M 82-01 vapor is air) aps a siar a p it od. and 3) hot's variational principle. The theory associatedGROWTH, STRUCTURE, AND PROPERTIES causesfor shipsandstaonar offshore structures are reviewed with these methods is discussed in the appendixes TheEstimation of the probability and seventy of atmospheric available exact solutions are derived and explained. Graph-
OF SEA ICE. icing based on climatological and geogrsohicail factors is ical solutions are then developed for practical applications
Weeks, W.F., et al, Nov. 1982, 130p., ADA- 123 762, discussed, and theoretical methods for calculating the intensity to widely occurring problems. The approximate solutions
Refs. p. 117-130. of atmospheric icing at sea are suggested. Existing data are used to generate design curves--such as those for phase.
Ackley, S.F. on the dependence of the atmospheric icing rate and the change depth. temperature, and heat now vs time. The7properties of the mcreted ice on the meteorological condtons results are presented so as to be easily accessible to practicingare analyzed The methods of measuring the icing rate engineers without recourse to elaborate calculations. ThisSEA ICE, ICE ELECTRICAL PROPERTIES, ICE and ice prevention methods are discussed cia
MECHANICS, ICE SALINITY, ICE THERMAL is especially true for spphcation to soil systems
PROPERTIES, ICE CRYSTAL STRUCTURE, ICE M 90-01
PHYSICS, GRAIN SIZE, ICE CRYSTAL M 84-03 SEA ICE PROPERTIES AND PROCESSES;
GROWTH, GAS INCLUSIONS, TEMPERATURE ICE DYNAMICS. PROCEEDuNGS OF THE W.F. WEEKS SEA ICE
EFFECTS. Hibler, W.D., III, July 1984, 52p., ADA-147 376, SYMPOSIUM.
This monograph describes in some detail the current state Refs. p.48-52. Acklcy, S.F., ed, Feb. 1990, 299p,, ADA-221 723,
of knowledge of the observed variations in the structural 39-896 Refs. passim. For individual papers see 44-3809
characteristics (grain size, crystal orientation, brine layer ICE MECHANICS, RHEOLOGY, DRIFT, TH=R- through 44-3867 or B-42!06, F-42103 through F-
spacing) and compositico (brine, gas and solid salts) of sea MODYNAMICS, ICE PLASTICITY, OCEANOG- 42105, F-42107 through F-42113, and 1-42114.
ice as well as the presumed causes of these variations. The
importance of these variations it, controlling the large observed RAPHY, SEA ICE, ICE FORMATION, ICE V IR Weeks, W F, ed, W F Weeks Sea Ice Symposium: Sea
changes in the mechanical, thermal and electrical properties INTERFACE, ICE WATER INTERFACE, ICE Ice Propertics and Processes, San Francisco, CA, Dec.
of the sea ice is also discussed. STRENGTH, ICE COVER THICKNESS, ICE 1988.
M 83-1 MODELS, SEA WATER, ANTARCTI' A-WED. 44-3808
M BH VO DELL SEA. SEA ICE DISTRIBUTION, ICE PHYSICS, ICE
MECHANICAL BEHAVIOR OF SEA ICE. This monograph reviews essential aspects of sea ice dynamics DEFORMATION, ICE CONDITIONS, CLIMATIC
Mellor, M, June 1983, 105p, ADA-131 852, Refs of the Arctic and Antarctic on the geophysical scale and FACTORS. ICE MECHANICS, MEETINGS.p.99-105. discusses the role of ice dyram! s in air-sea-ice interaction The WF Weeks Sea Ice Symposium held in San Francisco,
38-469 The review is divided into the following components a) Dec 1988 inclubcs 84 papers and abstracts written by about
SEA ICE, ICE MECHANICS, ICE ELASTICITY, a discussion of the momentum balance describing ice drift. 150 authors Studies of sea ice properties cared out
ICE STRENGTH, FRACTURING, FLEXURAL b) an examination of the nature of sea ice rheolog) on in the Arctic and Antarctic were reported
STRENGTH, STRESSES, STRAINS, RHEOLOGY, the gophysical scale, c) an al)sis of the relationship between M I

ice strength and ice thickness characteristics, and d) a discus- -AMECHANICAL PROPERTIES, PRESSURE sion of the role of ice dynamics in the atmosphere.ice- CHARACTERISTICS OF THE COLD REGIONS.
RIDGES, ANALYSIS (MATHEMATICS). ocean system Because of the unique, highly nonlinear Gerdel, R.W., Aug. 1969, Sip., AD.695 661, 64 refs.
The first part of the report provides an introduction to nature of sea-ice interaction, special attention i! given to 24-3398
the mechanics of deformable solids, covering the basic ideas the ramifications of ice interaction on sea ice motion and TFMPERATURE DISTRIBUTION, SNOW
of stress and strain, rheology, equilibrium equations. strain/dis- deformation These ramifications are illustrated both by COVER DISTRIBUTION, GLACIER ICE, FROZ-
placement relations. constitutive equations, and failure criteria analytic solution and by numerical model results In addi.
Fracture mechanics and fracture toughness are also reviewed tion. the role of ice dynamics in the atmosphere-cc.-ocean EN GROUND. PERMAFROST STRUCTURE,
briefly The second part of the report summarizes avttlable system is discussed in light ofnur-ical modeling experiments. LAKE ICE, RIVFR ICE, SEA ICE.
data on the mechanical properties of freshwater ice and including a fully coupled ice-ocean model of the Amit c- The paper givev a brief int,oduction to total cold envirnments
saline ice. accounting for the influences of strain rate and Gieenland-Norwegisn seas rclating the chara-teristics of the cold regions to the problems
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produced which hinder man's activities in these regions Information and data are given on the distribution of radioac. M II-CI
Discussed are the zonal temperature regimes, the various tive fallout and atmospheric processes, announced nuclear SNOW AND ICE ON THE EARTH'S SURFACE.
forms and aspects of snow and ice, frozen ground and perma- detona.ioos, and monthly fallout deposition collection. It Mellor, M., July 1964, 163p., AD-449 925, Chapter
frost and the atmospheric phenomena of the greenhouse is pointed out that the 3 dangerous isotopes are Sr-90,
effect, refraction, reflection, and luminance. Cs-137, and 1-131. The data suggest that the arctic and bibliographies.

M I-Al subarctic stratosphere plays an Important role in the retention 24-3409

SELECTED ASPECTS OF GEOLOGY AND and releasc of a.. oactive fallout so that, regardless of the SEA ICE, SNOW PHYSICS, GLACIER ICE,
latitude at which the debris is injected into the stratosphere. GLACIOLOGY, ICE FORMS

PHYSIOGRAPHY OF THE COLD REGIONS. the fallout pattern may be unchanged There is a close An extensive treatment is given to the various aspects of
Stearns, S.R., July 1965, 40p., AD-630 983, 50 refs. relationship between the tropospheric et streams and assoclat- glaciers including classification, area and thickness, and distn-
24-3399 ed cyclonic disturbances and the distribution of fallout at botion: flow, wastage, mass economy, temperatures, past glacia-
GEOLOGIC STRUCTURES, MOUNTAINS, the earth's surface This hypothesis calls for the transfer tions, and study techniques The natural forms of ice.
PLAINS, TEMPERATURE DISTRIBUTION, of the debris in well-defined layers from the arctic stratosphere i e , snow, frost, lake ice, river ice. sea ice, icebergs, and
TOPOGRAPHIC FEATURES, SEA ICE, PERMA- deep down into the troposphere in the vicinity of the jet ground ice are described Snow is treated from the viewpoint
FRST . Cstream, where subsidence in the rear of cyclonic disturbances of its effects and changes after It has fallen to the surface.FROST. and the precipitation processes aid the rapid fall to earth,
The cold regions of the earth are defined and described In the northern regions, fallout behavior depends on the M II-C2a
in terms of their physiographic features geologic histories. initial pattern of the westerly vortex at the time of the PHYSICS OF ICE.
temperature characteristics, vegetation limitations, permafrost detonation and its subsequent development Glen, JW., April 1974, 81p., AD-778 009.
line, and sea ice limits M 1-Bi 28-4125

M I-A2 ANTARCTIC ICE SHEET. ICE PHYSICS, ICE CRYSTAL STRUCTURE, ICE
PERMAFROST (PERENNIALLY FROZEN Mellor, M., Feb. 1961, 50p., AD-276 609, 65 refs. MELTING, ICE SURFACE.
GROUND). 24-3405 Existing knowledge of ice physics is summarized Ice
Steams, S.R, , Aug 1966, 

7 7
p., AD-642 730, In- LAND ICE, ICE COVER THICKNESS, ICE TEM- crystalline structure including defects in structure, polycrystal-

cludes, p.71-77, Descnption and classification of froz- PERATURE, SNOW COVER, MASS BUDGET, line ice and grain boundaries, electrical properties, thermal
en soils by K.A. Linell and C.W. Kaplar Btbliog. ANTARCTICA. properties, propagation of electromagnetic waves in ice and
p.65-69. The paper sunIMMUes existing (as Of 1960) knowledge of optical properties, nucleation and growth of ice crystals,

K.A., Kaplar, C.W. the Antarctic continent for the use of professional engineer melting and evaporation, and surface properties are covered
Linell, s A comprehensive bibliography is given.
243400 engaged in design or construction in that region Treated
PERMAFROST DISTRIBUTION, PERMAFROST are the topographic features, accumulation, ablation, and M II-C2b
STRUCTURE, PERMAFROST HEAT BALANCE, drifting of snow, and a variety of ice characteristics including MECHANICS OF ICE.
SURFACE FEATURES, VEGETATION PAT- flow, thickness, variation of properties, temperature, mass Glen, J.W,, Dec. 1975, 43p, ADA-022 797, 134 refs.
TERNS, COLD WEATHER CONSTRUCTION. budget. and annual gains and losses. 30-3396
This monograph summarizes information on permafrost for M I-B2 ICE MECHANICS, ICE ELASTICITY, ICE
engineering construction in cold regions The distribution GREENLAND ICE SHEET. CREEP, PLASTIC DEFORMATION, BIBLIO-
and origin of permafrost is discussed and information on Bader, H., Sept. 1961, I8p, AD-276 610, 1 refs. GRAPHIES.
structure, thickness, and thermal regime is summarized. Pat- 24-3406 This monograph summarires knowledge of the mechanics
terned ground and vegetation in the cold regions are discussed LAND ICE, ICE COVER THICKNESS, ICE TEM- of ice to 1970 It is concerned principally with the effect
and the engineering significance of permafrost is reviewed PERATURE, SNOW DENSITY, FIRNIFICATION. of stress on the nechanical properties of ice. incliding elastici-

M I-A3* The paper summarizes the existing (as of 1961) knowledge ty, anclasticity. sound propagation, plastic deformation and
CLIMATOLOGYOFTHECOLDREGIONS. IN- of Greenland for use of professioni' ligineers engaged in creep in single crystals and in polycrystalline ice. fracture,
TRODUCTION. NORTHERN HEMISPHERE, design or construction in that region. Discussed are the and recrystallization and grain growth that accompanies plastic

PART I. extent and thickness of the ice sheet, the regimen under ileformation. The monograph also includesa comprehensive

Wilson, C., June 1967, 141p., AD-656 447, For Part II which it exists, surface and subsurface temperatures, and bibliography

See 24-3402. 323 refs snow densification M II-C3
24-3401 M II-Al MECHANICAL PROPERTIES OF SEA ICE.
CLIMATOLOGY, TOPOGRAPHIC FEATURES, HEAT EXCHANGE AT THE GROUND SUR. Weeks, W.F, et al, Sept. 1967, 80p., AD-662 716, 199
ATMOSPHERIC CIRCULATION, HEAT BAL- FACE. refs.
ANCE, RADIATION BALANCE. Scott, R.F., July 1964, 4

9
p. plusappend, AD-449 434, Assur, A.

A review summary of the climatological environment of 56 refs 24-3410
the Notthern Hemisphere contains a general introduction 24-3407 SEA ICE, ICE COVER STRENGTH, TENSILE
to the cold regions and a discussion of geographic controls MEASURING INSTRUMENTS, METEOROLOG- STRENGTH. FLEXURAL STRENGTH, SHEAR
and meteorological aspects including I) the hemisphere surface ICAL DATA, WIND FACTORS, TEMPERATURE STRENGTH, COMPRESSIVE STRENGTH, ICE
in terms of configuration and relief, vegetation zones and EFFECTS, SOIL TEMPERATURE, HEAT BAL- CREEP, MECHANICAL PROPERTIES
permanent and seasonal ice and snow, 2) the general circulation
and weather system dealing with the circumpolar vortex AN E, FREEZE THAW INDEXES This review discusses the state of thinking of each of the
sea-level pressure and cyclonic frequency, circulation systc The pa."r summarizes existing (as of 1964) knowledge of main national groups investigating sea ice and ges an overall
persistence, and surface weather associated with high latitude heat exchange at the ground surface fiom an engineering appraisal of the field as a wihole Emphasis is placed
pressures. 3) the net radiation and heat balance viewpoint, aiming at the solution of the problem of predicting on (1) the physical basis for interpreting sea i e strength

the ground penetration of the freezing point isotherm from (phase relations, air volume, and structural considerations).M I-A~b weather, soil, and surface conditions As peramcters used (2) theoretical considerations (strength models, air bubbles
CLIMATOLOGY OF THE COLD REGIONS in the solution. radiation. wind and air temperature, soil and salt reinforcement, and interrelatlons between growth
NORTHERN HEMISPHERE. PART II. and subsurface r-..iperatures. surfac heat balance. and freezing conditions and strength). (3) experimental results (tensile.
Wilson, C., Aug. 1969, 158p.. AD-674 185, For Part and thawin, indexes are considered flexural. shear, and compressive strength. elastic modulus.
I, see 24-3401. Extensive bibliogs with each major M II-A2a shear modulus and Poisson's ratio, time dependent effects.

section. SEIbMIC EXPLORATION IN COLD REGIONS. and creep), and (4) plate characteristics. The paper includes
2 4 R Hre, lew of problems in sea Ice investigations, relates the

24-3402 Rocthlisbcrgcr, H. Oct 1972, 138p, AD-752 11, chemcal crystallographic, mechanical, and ph)sical aspects
CLIMATOLOGY, TEMPERATURE EFFECTS. 199 refs an'.olcd. and concludes by showing how to utihe this knowl-
HUMIDITY, PRECIPITATION (METEOROLO- 27.1681 edge to solve practical problems
GY), WIND FACTORS, ICE FOG. SUBSURFACE INVESTIGATIONS, SEISMIC M I-DI
Three major topics are treated in this paper temperature. VELOCITY. ICE PLASTICITY, SNOW PLASTICI- FREEZING PROCESS AND MECHANICS OF
humidity and precipitation. and surface winds TemperA- TY, FROZEN GROUND MECHANICS, GLA- FROZEN GROUND.
lure data for structural design. vegetation and soil temperatures. CIERS.
and inversios are presented Visiblity and icing data are Scott, R F, Oct 1969. 65p. AD-697 136, 64 refs
included with the section on atmospheric humidity and prccipi- This monograph contains a comprehensive review itf the 24-3411
tition Average and maximum wind speeds with their use of seismic methods and related techiques based on
prevailing directions and blowing snow data are givcn claslit. ve, to gain information on the geometry and FROZEN GROUND MECHANICS, FREEZING.

physical properties of the substrata in cold regions, particularly FROST ACTION. VISCOELASTICITY, SOIL
M I-A~ snow. ice and frozen pround Pertinent elastic propcrtic STRENGTH.
CLIMATOLOGY OF THE COLD REGIONS of these materials arc described and methods for determining Outlined are two current theories on the freezing of water
SOUTHERN HEMISPHERE. seismic velocities arc summarized Theories and application in sil% The classification and descriptiin. standardized in
Wilson, C., May 1968, 77p.. AD.674 185. 281 rcfs of reflection and refraction soundings on glaciers, continental the niled States and Canada. of frozen soils. leads to
24-3403 ice sheets. ice shelves, and froten ground are re iecd some laboratory data on the mechanical behavior of frozen

CLIMATOLOGY, ATMOSPHERIC CIRCU A Surves employing surface wvs,m and special application soils The Monograph concludes with the application of
TINM EATOLG LANCET M ETPEROIC UA if elastc waves. arc tcscribed incl.icd with the text near viscoelastic theor) to typical field problems Twenty-
TION, HEAT BALANCE, METEOROLOGICAL arand abut 200 selected references one ilustrations. 7 tables and 64 rcfcrcnc:s arc included
DATA, ANTARCTICA. M Il-B NI Ill-Al
This monograph summarizes the climatolrg of the cold P S AN-B
regions of the Southern Hermisphere which consist almost PHRYSICS AND MEC ANICS OF SNOW AS A I I FSNOW.
entirely of the Antarctic Continent Cotmparsions with MATERIAL. Mellor, M., Dc. 1964, 105p, AD-611 023. Chapter
the northern cAl' regions are followed by a systematic treat- Bader. If.. c: a]. July 1962, 79p.. AD-287 052.60 rcfv. rcfs.
ment offgeneral crcultion. the nergsybuget. and meieorolg. Kuroiwa. D 24-3412
ical elements forming the climate of the region 'Thirt),- 24-3408
two illustrations (many of several parts) and ten table, gi'c SNOWv PIIYSICS, LLECIRICAL PROPERTIES, SNOW PYSICS, SNOW STRENGTH. LOADSclimatological data, and a selected bibliography of 28, Item% (FORCES). SHIEAR STRENG~TH. SNOW CREEP,
proides complete coterage for further d i tai t TIERMAI. PROPERTIES, METAMORPHISM THERMAL PROPERTIES. ELECTRICAL PROP-
pvi-d c(SNOW). CI.ASSIFICATIONS. SNOW DENSITY. ERTIES.

M I-Ad SNOW COMPRESSION. COMPRESSIVE The paper urnmnatntc esing as of 1964) know/ledgc of
RADIOACTIVE FALLOUT IN NORTHERN RE- STRENGTII. SNOW CREEP. TENSILE the properties of snow Snow structure and structural
GIONS. STRENGTH. SHEAR STRENGTH changes ate dicused as priliicts of variations in grain
Wilson, C., Feb 1967, 35p. AD-656 448. 119 rcfR he par utrtnlarl"s esisting ;as uf 1962) knowledge of sire. pors-it), ensit) and as the result of loading variations
24-3404 the protrtcic% (if snows as a naterial It% structurc, changes. which affect the ultimate strcngth ani creep of snow Em-
FALLOUT, RADIOACTIVE ISOTOPES. ATMO- pericablil>. clashicalon. melchanit.. thermal an

t 
celttriai phamcud also are a), it% hhich heat is transferred through

SPHERIC CIRCULATION. properties are describcd ani illustrated slow and the changes fwlch result
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M IIl-A2a M III-A3b the depth of freezing or of thawing, the design of refrigeration
METHODS OF BUILDING ON PERMANENT SNOW REMOVAL AND ICE CONTROL. systems for artificial freezing, and the recommended procedure

in the USSR for static pile tests Included in the mainSNOWFIELDS. Mellor, M., April 1965, 37p., AD.615 795, 32 refs. text are 51 figures and 62 selected references
Mellor, M., Oct. 1968, 43p., AD-681 889, 14 refs. 24-3416
24-3413 SNOW REMOVAL, ICE CONTROL M III.CSaSNOWREMVAL ICECONROLWATER SUPPLY IN COLD REGIONS.
COLD WEATHER CONSTRUCTION, SNOW Climatology of snow cover in the northern hemisphere is Alter, A.J, Jan. 1969 85p, AD-685 850, 228 rENs.
(CONSTRUCTION MATERIAL), UNDERSNOW briefly presented alorg with a descptoo of significant 

snow
FACILITIES, ANTARCTICA, GREENLAND. properties More extensively tratedarethevariousequipments 24-3421
ConstructiononthepolaricesheetsofGeenlandandAntarc- and methods used to control ie and snow. Snow plows. COLD WEATHER OPERATION, WATER SUP-tic is a challenge mainly because of the mechan ical and heating systems, and chemical means of snow removal are PLY, WATER TREATMENT.
thermal sensit:vity of snow, the major constructional material. compared and details of costs and organization of removal The monog:aph outlines the influence of a cold environment
Adverse weather, logistical difficulties, and lack of experience techniques are presented on sanitary engineering works and services. It then deals
ad4 to the problem to make every project a costly experiment. M III-A3c with water supply in cold regions- sources, distribution
This monograph describes the development of building in, BLOWING SNOW. systems, treatment processes and possible future supply from
on, and of. snow, beginning with the Eskimo snowhouse Mellor, M., Nov. 1965, 79p., AD-630 328, 97 refs. other than geological sources.
for temporary shelter, and leading to permanent installations 24-3417 M III-C5blike 6500-ton steel structures above the snow surface, and RI B SN SEWERAGE AND SEWAGE DISPOSAL IN
a large subsurface encampment maintained with the help SNOWDRIFTS, BLOWIN SNOW, WIND FAC-
of a nuclear reactor. The work is introductory to other TORS, SNOW FENCES, TURBULENT DIFFU. COLD REGIONS.
monographs dealing with specific aspects of design, construe- SION. Alter, A J, Oct. 1969, 106p., AD-698 452, 225 rcfs.
tion and operation. The monograph reviews available information on blowing 25-2237

snow and the formation of snowdrifts The mechanics SEWAGE DISPOSAL, SEWAGE TREATMENT,
M III-A2b of wind transport is discussed, with special emphasis on UTILITIES, WASTE DISPOSAL, COLD WEATH.turbulent diffusion of snow particles in the surface boundary ER OPERATION.INVESTIGATION AND EXPLOITATION OF layer The metering of blowing snow is explained, and The main items dealt with in this monograph are- practice
SNOWFIELD SITES. field data are given for concentration and flux of snow and problems encountered by the builder and operator of
Mellor, M., Jan. 1969, 57p., AD-686 314, 32 reas. particles as functions of wind speed and height above the sewerage works facilities in cold regions, collection and trans-
24-3414 surface Deposition and erosion of snow is discussed and port systems; treatment and processing of sewage. thermology.
COLD WEATHER CONSTRUCTION, SNOW wind tunnel modeling is considered. The construction reuse and regenerative processes for treating waste water,
(CONSTRUCTION MATERIAL), UNDERSNOW and deployment of snow fences is described, and snow fence and construction and operation of sewage facilities SixG RU N performance is analysed Snow drifting on highways and appendixes treat stabilization ponds, venelilation of buildingsFACILITIES, MEASURING INSTRUMENTS, roundstructures is considered Some electrical and optical having sewage treatment plant, management of solid wasteSNOW STRENGTH, EXCAVATION. phenomena are reviewed and classification of wastes and incineratorsThis monograph is the 2nd of a series of 5 It covers M III-A3d M III-D3the site investigations and laboratory tests in connection AVALANCHES. ICINGS DEVELOPED FROM SURFACE WATERwith construction on a permanent snowfield, and then deals
with the technology of excavation and building where snow Mellor, M., May 1968, 215p., AD-671 614, 134 refas. AND GROUND WATER.is almost the on!y constructional material The author 24-3418 Carey, K L., May 1973, 71p, AD-765 452, 80 refs.
draws heavily on the work of the Cold Regions Research AVALANCHES, AVALANCHE COUNTER- 28.2877and Engineering Laboratory (CRREL) in the development MEASURES, AVALANCHE MECHANICS, AVA- ICE FORMATION, GROUND WATER, ICE CON-of Camp Century and other projects on the Greenland ice LANCHE TRIGGERING, SLOPE STABILITY. TROL, ENGINEERING.sheet and shows the application of the techniques to AntarcticResearch Stations. This monograph contains a comprehensive review of the This monograph summarizes existing knowledge of the occur-formation and occurrence of avalanches together with a techni- rence. control. and prevention of icings It covers brief

cal treatment of the principles and practice of avalanche historyoficingstudies.generaldescriptionsoficings.engineer.
M III-A2e defense Major sections deal with avalanche hazard, snow. ing significance of icings, origins of icings and factors affecting
FOUNDATIONS AND SUBSURFACE STRUC- fall and snow cover, avalanche terrain, avalanche classification, icing formation, techniques for studying t.mgs, techniques
TURES IN SNOW. stress and deformation in snow slopes, engineering mechanics, for counteracting icings, avoiding icing problems in newMellor, M., Oct. 1969, 54p., AD-699 336, 31 ref's. avalanche dynamics, avalanche defenses, design of supporting construction, and selected bibliography25l2 , M4 Ostructures and galleries, avalanche tnering and slope stabili.25-2184 zation, probability forecasting, warnisg and rescue, and iceFOUNDATIONS, SNOW PHYSICS, SNOW (CON- avalanches. A glossary of avalanche terminology in English.
STRUCTION MATERIAL), SUBSURFACE German and French is given in an appendix
STRUCTURES. M III-A4
Various types of foundations suitable for use in very deep OVERSNOW TRANSPORT.
snow are described, and design principles are given Depend- Mellor, M., Jan. 1963, 58p. plus appends., AD-404
ence of settlement rate on heaving pressure, size and shape 778, 32 refs.
of foundation, anow temperature, and snow density is treated
analytically, and field data from test procedures for foundation 24-3419
design are outlined. In treating the design of tunnels. SNOW VEHICLES, CREVASSE DETECTION,
shafts and subaurface structures in very deep snow, the DESIGN CRIT.RIA.
distributions of stress, strain and displacement in polar ice Snow vehicles of various types are descrbed and illustrated
sheets are first obtained analytically. Observed patterns Use. capabilities, limitations, and design features are presented
of deformation are given for a vainety of excavations and and the procedures used to test the vehicles are given.
deformable structures, and methods of analysis are put forward. Characteristics of good iversnow vehicles in terms of speed.The loading of restraming structures is discussed, and finally power, load capacity, flotation, and traction are described
some notes on the monitoring and maintenance of subsurface M III-BI.structures are givenM IBeWINTER REGIME OF RIVERS AND LAKES.

M III-A2d Michel, B., April 1971, 131p., AD-724 121. 164 refs
UTILITIES ON PERMANENT SNOWFIELDS. 26-2304
Mellor, M., Oct. 1969, 42p.. AD-699 337, 46 1 rs. LAKE ICE, RIVER ICE, ICE SURVEYS, ICE FOR-25-2243 MATION. HEAT BALANCE, FRAZIL ICE. ICE

COLD WEATHER CONSTRUCTION, WATER BREAKUP, ICE CONTROL, ICE FORECASTING.
SUPPLY, WASTE DISPOSAL, UTILITIES, FIRES, The monographs summarizes existing knowledge of river

and lake ice surveys, heat bsl.nce on open water in winter.HEATING, VENTILATION. frazil. ice cover formation, ice breakup and ice control
The topics covered in the monograph include water supply M III-Bib
waste disposal, heating, ventilating and fire protection at
installations built on polar ice sheets. The section on ICE PRESSURE ON ENGINEERING STRUC-
water supply discussesenergy requirements, consumption rates. TURES.
water quality and treatment, techniques and equipment for Michel. B.. June 1970, 7 1p.. AD-709 625, 79 refas.
melting snow aod ice. and water distribution systems A 25-1650
number of actual water supply systems are described in ICE PRESSURE, STRUCTURES, ICEBREAKERS.
detail. The section on waste disposal deals with sewage ICE BREAKING, STATIC LOADS, DYNAMIC
and sewage sinks, latrines, garbage, trash and scrap and
radioactive waste. Examples of sanitation systems at polar LOADS
base are described in some detail The section on hcating This monograph summarizes existing knowledge on forces
discusses heating load, heat losses and insulation, energy exerted by an expanding ice sheet, impact forces of icesources, and heating systems The ventilation section covers on structures, and vertical forces execrted by ice on hydraulic
air demands, intakes and exhausts, ventilation of undersnow structurcs Sectimns are also devoted to iccbreakrs and
tunnels, and carbon monoxide problems. The report con. ice models
eludes with some notes on fire protection M III-C4

FOUNDATIONS OF STRUCTURES IN COLD
M III-A3- REGIONS.
EXPLOSIONS AND SNOW. Sanger. F.J., June 1969. 91p.. AD.694 371. 62 rels.
Mellor, M., June 1965. 34p., AD-623 418. 23 rcts. 24-3420
24-3415 COLD WEATHER CONSTRUCTION, FOUNDA-
EXPLOSION EFFECTS. ATTENUATION. TIONS. FROST HEAVE. PERMAFROST PRES-
SHOCK WAVES, SNOW MECHANICS. ERVATION. SEASONAL FREEZE THAW.
Described are experiments with blasting in snow Wcifht This mnnograph describes the various kinds of foundations
of the charge and the depth placed arc related to the size s ed for slructures on permafrost with a brief discussion
and configuration of the resulting crater and the permanent of foundations in area% of seasonl froit Special attention
deformation of the snow. Shockwaves in the snow and is given to pried foundations in permafrost and the design
in the air arc discussed and engineering applications of snow of e¢ntilation systems for controllin thaw under heatcd
blasting are indicated huildliigs Appendixi outline technques for computing
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TD 81-01 TD 87-01
USING ELECTRONIC MEASUREMENT ELECTRICAL GROUNDING IN COLD RE.
EQUIPMENT IN WINTER. GIONS.
Atkins, R.T., U.S. Army Cold Regions Research and Henry, K., U.S. Army Cold Regions Research and
Engineering Laboratory, July 1981, 7p., ADA-148 Engineering Laboratory, Mar. 1987, 17p., 20 refs.
795, 5 refs. 43-3639
39-2092 ELECTRICAL RESISTIVITY, ELECTRICAL
ELECTRONIC EQUIPMENT, COLD WEATHER GROUNDING, FROZEN GROUND, PERMA-
PERFORMANCE, MEASURING INSTRU- FROST.
MENTS, SEMICONDUCTORS (MATERIALS), TD 87.02
THERMAL INSULATION, CABLES (ROPES), ATMOSPHERIC ICING OF TRANSMISSION
WINTER, TEMPERATURE EFFECTS. LINES.
TD 82-01 Henry, K., U.S. Army Cold Regions Research and
FREEZING AND BLOCKING OF WATER Engineering Laboratory, Mar. 1987, 15p., 15 refs.FREEINGAND LOCING F WTER43-3640
PIPES. ICE ACCRETION, ICING RATE, POWER LINE
Carey, K.L., U.S. Army Cold Regions Research and ICING, COMPUTERIZED SIMULATION.
Engineering Laboratory, May 1982, lIp., ADA-148
943, 10 refs.
39-2093
PIPELINE FREEZING, WATER FLOW, ICE FOR-
MATION, WATER PIPES, TEMPERATURE EF-
FECTS, COUNTERMEASURES, DESIGN, ICE
CONTROL, WATER PRESSURE, FREEZEUP.

TD 33-01
MELTING ICE WITH AIR BUBBLERS.
Carey, K.L., U.S. Army Cold Regions Research and
Engineering Laboratory, Mar. 1983, lip., ADA-148
739, 7 refs.
39-2094
ICE MELTING, BUBBLING, FLOATING ICE,
ICE BREAKING, ICE CONTROL, PORTS, PIERS,
DOCKS, ANALYSIS (MATHEMATICS).

TD 83-02
ICE-BLOCKED DRAINAGE. PROBLEMS AND
PROCESSES.
Carey, K.L., U.S. Army Cold Regions Research and
Engineering Laboratory, Nov. 1983, 9p., ADA-148
738, 2 refs.
39-2095
PIPELINE FREEZING, DRAINAGE, CULVERTS,
ICE FORMATION, FREEZEUP, ICE REMOVAL,
DESIGN, COUNTERMEASURES, HEAT TRANS-
FER, WINTER MAINTENANCE.

TD 84-01
ENGINEER'S POTHOLE REPAIR GUIDE
Eaton, R.A., et al, U.S. Army Cold Regions Research
and Engineerng Laboratory, Mar. 1984, 12p., ADA-
148 736, 3 refs.
Wright, E.A., Mongeon, W.E
39-2096
ROAD MAINTENANCE, WINTER MAINTE-
NANCE, DAMAGE, ENGINEERING, PAVE-
MENTS.

TD 84-02
SOLVING PROBLEMS OF ICE-BLOCKED
DRAINAGE.
Carey, K.L., US. Army Cold Regions Research and
Engm:ering Laboratory, Sep. 1984, 9p., ADA-148
737, 4 refs.
39-2097
DRAINAGE, ICE FORMATION, PIPELINE
FREEZING, CULVERTS, ICE REMOVAL, ICE
CONTROL, ENGINEERING, COUNTERMEAS-
URES, FREEZEUP.

TI) 85-01
RADAR PROFILING OF ICE THICKNESS.
Arcone, S.A., US Army Cold Regions Research and
Engineering Laboratory, July 1985, lip., 18 refs.
43-3945
ICE THICKNESS, PROFILES, SUBSURFACE
INVESTIGATIONS, RADAR.

TID 86-01
INTRODUCTION TO HEAT TRACING.
Henry, K., US. Army Cold Regions Research and
Engineering Laboratory, June 1986, 20p., Rcfs. p 18-
20.
40-4447
HEATING. HEAT TRANSFER, PIPELINE
FREEZING, SHIP ICING, FREEZING, COUN-
TERMEASURES. PROTECTION.
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ACFEL MP BL I MP 847 spurious apparent strains if velocities are estimated by simply

REPORT ON COLD ROOM AND EQUIPMENT GAS INCLUSIONS IN THE ANTARCTIC ICE takigpositionndfference* With regard to masuring strain
from sea ice aerial imagery without ground control, errors

FOR FROST INVESTIGATION. May 1950, 25p., SHEET AND THEIR GLACIOLOGICAL SIG- n such measurements are examined using uncorrected photo.
AD-712 535. NIFICANCE. gahs. The errors in using such uncorrected imagery
25-4045 Gow, A.J., etal, Dec. 20, 1975, 80(36), p.5101 0, andusingcommone undformdi sceSUfloestoetabsha( c.on1m
COLD CHAMBERS, TEST EQUIPMENT, SOIL 16 refs. scale are found to be of the order of 1% whereas typical

FREEZING, FROST HEAVE. Williamson, T. maximum differential motions are as large as 5%.

A cold room has been constructed at the Frost Effects 30-2295 MP 850
Laboratory, New England Division, Corps of Engineers. U S ICE SHEETS, DRILL CORE ANALYSIS, GAS IN- STATISTICAL VARIATIONS IN ARCTIC SEA
Army, for the purpose of conducting laboratory studies to CLUSIONS, BUBBLES, AIR ENTRAINMENT, ICS RIDGING AND DEFORMATION RATES.
determine the effect of vanous factors influencing ice segrega- ICE PRESSURE, ANTARCTICA-BYRD STA- Hibler, V'.D., II, Ice Tcch Symposium, Montreal,
tion in soils and to study, in general, the frost phenomena TION
in soils, with the objective of establishing design and cvaluation Canada, April 9-11, 1975. Proceedings, New York,
cnteria for roads, highways, and airfield runways constructed Cores obtained to the bottom of the Antarctic Ice Sheet Society of Naval Architects and Marine Engineers,
on frost susceptible sils which are subject to seasonal freezing at Byrd Station have been used to analyze some physical 1975, p.JI-J6, 13 refs Includes discusstons.
and thawing, properties of the air bubbles trapped in the ice. These 30-1846

bubbles constitute the remnant air that is retained when
polar snow transfums into glacial ice Parameters measured SEA ICE, PACK ICE, ICE DEFORMATION, ICE
include size, shape, abundance, and spatial distribution of PRESSURE. OFFSHORE STRUCTURES, ICE

MP 843 bubbles, gas volumes. and bubble pressures and their variations CONDITIONS, STRESSES, ICE NAVIGATION,
ON THE USE OF TENSIOMETERS IN SNOW with depth in the ice sheet Bubbles occur abundantly STATISTICAL DATA.
HYDROLOGY. in the top 300 m of ice but then gradually disappear until Past studies of statistics of pressure ridges have supplied
Colbeck, S.C., 1976, 17(75), p.135.140, 11 refs. they can no longer be detected optically below 1100 rn useful information on the nature of pressure ridge height

3sThiIsdiprsnce is not accompanied by ny significant and spacing distributions as well as information on geographical
SNOW HYDROLOGY,MEAURINrR the ice, and the available evidence snuests and temporal variations in r-din$ These statistics should
MTSN W ATR Y P ES SURT that the air is retained in the form of a gas hydrate o: be of some aid in the construction of Arctic offshore structures
MENTS, WATER PRESSURE. €lathratc. Because of the release of confiing pressures and in i.ebreaking and shipping operations By coupling
The construction and use of snow-water tensiometers is de- following drilling, the hydrate begins to decompose soon these height and spacing statistics with information on ridge
scrihed Water pressure at the base of a shallow. Arctic after cores are pulled to the surface. This decomposition lengths, the amount of detounng necessary to avoid ridges
snow-pack was measured to illustrate the response of the is accompanied by the growth of gas-filled bubblelike cavities be etimated Closely associated with riding are
basal layer to water percolation Water tension above that arc easily dutinguishable from original air bubbles Bub' rif and deformation studie wo aspects of thesei atudie

an ice layer and water flux through the ice layer were ble pressure measurement show that (1) bubbles with pressrs appi cable to this confrc are (I) the prediction of the

measured in glacial snow The gravity flow theory is exceeding ab:"t 16 bars begin to relax back to this vsluc rate of openmg and coS of the pack see. and (2)estimation
used to explain the close agreement between these parameters. soon after in situ pressures are relieved by drilling. (2) of typical leophysica ngtres of the ice pack Theortial
Thi suggests that the ice layer has little effect on the further slow decompression will occur with time. and ( and expermenial work at CRREL in dicat that certain
flow field and that gravity (rather than tension gradients) the rate of decompres ion is controlled to some extent by anpermenl w or ke C oResiates tha ertan
controls the flow Further work on water tensions is the intrinsic structural properties of the ice and its thermal ppronimate rules may be invoked to estimate the divergence

needed to identify the role of tension gradients in ripening and deforraaonal history Only small variations were i e fo d coastal b nresnamely that ic winter the

and shallow snow covers. (Auth) observed in the entrapped air content of the ice cores; prcksure osteus, whereas in summer the ce typically diehge
they probatly reflect variations in the temperature and/or in low press ure systems. A regars i estimates ofic e ophyil cl
pressure of the air at the time of its entrapment Only stresses, estimates from a variety of sources suggest that

MP 844 in ice from the bottom 4 83 m was the air content observed maximum stresses integrated through the pack ice thickness
SNOW AND ICE. to decrease to trace amounts Since this virtual absence are of the order of 10,000 to 100.000 N/e. The upper
Colbeck, S.C., ct a, July 1975. 13(3), p.435.441,475- of air coincided precisely with the first appearance of stratified limit is approximately. eq to the force required to crush
CNOWeck S C., EaJuly1975,13(3),p'

4 3
.
4 4 1

. 475 moraine in the cores, it s concluded that this ice originated 0 25.meterothick sea ice

487, Refs. p.475-487. from the refreezing of air.depleted water produced under

Thomdike, A.S., Willans, I.M., Hodge, S.M., Ackley, Pressure melting conditions at the bottom of the ice sheet. MP 851
S.F., Ashton. G.D. MP 848 CONTINUOUS MONITORING OF TOTAL DIS-
302083

ICESHETS IE SELESSNW SRVYSHEIGHT VARIATION ALONGSAIE RS SOLVED GASES, A FEASIBILITY STUDY.

SEA ICE, GLACIOLOGY, ICE PHYSICS, RE: SURE RIDGES AND THE PROBABILITY OF Jenkis, T.F, Gs Bubble Disase Conf-741033, Bat.
S-FINDING "HOLES" FOR VEICLE CROSS- telic, Pacific Northwest Laboratones, Richland, Wash-

SEARCH PROJECTS. INGS. ington, Oct. 8.9, 1974, Proceedings, 1975, p.
10-405,

Hibler. W.D., 111, ct al. Dec. 1975, 12(314), p.191-199. 7 refs.
5 refs. For this paper from another source sc 28- 31-1900

MP 45 r.BUBBLES, WATER, GAS INCLUSIONS, SURVIV-
THIRD INTERNATIONAL SYMPOSIUM ON 3039. AL, EXPERIMENTATION, MONITORS
ICE PROBLEMS. Ackley, S.F. A preliminary mvcstigation was undertaken to determine
Frankenstein, G E, ed, International Association of 30-3387 if a continuous -nalyzer could be configured to monitor

SEA ICE PRESSURE RIDGES, AIR CUSHION dissolved gass in natural waters A threc-component sys.
Hydraulic Research, 1975, 627p., For idividual pa- VEI!ICLES, ICE CROSSINGS, HEIGHT FIND. tem was designed consisting ofa pumping system. a continuous
pers see 302708 through 30-2759. ING. stripper, and a detector. Prototypes of the first two compo-
30-2707
ICE NAVIGATION, RIVER ICE, ICE JAMS, SEA Sea ice pressure ridges are major obstacles to schicie mobilt) rents were assembled and evaluated under field conditions.

in the Arctic Basin An estimate of the expe.tation of Based upon these results, it is possible to configure an unattend-
ICE, ICE LOADS, HYDRAULIC STRUCTURES, holes of various heights and widths in the ridges is desirable cd. near-continuous monitor to measure total dissolted gas

MEETINGS. for optimum schicle design. This study uses probability concentration in natural waters
thcory and ridge shadow measurements from seria photo'
graphs of sea ice to determine the distribution of holes MP 852

MP 846 of various heights and widths in pressure ridges General ISLANDS OF GROUNDED ICE.

RESURVEY OF THE "BYRD" STATION, AN- conclusions arc drawn regarding traffica~hiy of this terrain Kosacs, A., ct al, Sep. 1975. 28(3), p 2
1 3-

2 16 , 10 refs.
for vehicles of various sizes McKim. ILL, Merry, C.J.

TARCTICA, DRILL HOLE. 30-3067
Garfield, D.E., et al, 1976, 17(75). p.29-34, 4 refs. MP 349Ueda, H.T. MEASUREMENT OF SEA IFDIT ARSEA ICE, GROUNDED ICE, ERTS IMAGERY.

ICF DRIFT FAR The report demonstrates the usefulness or ERTS-I imagery
30-3529 FROM SHORE USING LANDSAT AND AERIAL for lo.:ating and identifying islands of grounded ice Several
BOREHOLE INSTRUMENTS, ICE SHEETS, PHOTOGRAPHIC IMAGERY. exaples are citd
FLOW MEASUREMENT, MECHANICAL PROP- Hibler, W.D., III, ct al. International Symposium on
ERTIES, ANTARCTICA-BYRD STATION. Ice Problems, 3rd. Hanover, New Hampshire. 18-21 MP 853

The drill hole at "Byrd" station, which was completed in August 1975 Proceedings. International Associaton IDENTIFICATION OF NUCLEI AND CONCEN-

Ian 1968 to a vcrtical depth of 7063 ft (2153 m) below of Hydraulic Research, 1975. p.5
4 1-

55 4. 6 refs TRATIONS OF CHEMICAL SPECIES IN SNOW
the top of the hole caig, was rcsurve)cd in Jan 1975 Tucker. W.B.. Weeks, W.F. CRYSTALS SAMPLED AT TIlE SOUTH POLE.
to a vertical depth of 4835 ft (1474 ni). Inclination 30-75 Kuimai. M., May 1976, 33(5), p.833-841. 16 refs.
and azimuth measurements were made with a Parsons mutiple S0A2ICE

shotsinclinometcr and compared with the earlier measurements E AERIALSURVEYS. PHOTOGRAMME. 30-3647

made during drilling. thse results indicate a progressively TRY. ICE DEFORMATION, DRIFT, LANDSAT SNOW COMPOSITION, CLAY MINERALS,

increasing displacement with depth to a vsli.e of 51.2 ft nis paper discusses recent work on the dcvelopment or SNOW CRYSTAl. NUCLEI. ANTARCTICA

(15.6 m) or about 7.3 ftlycar (2 23 myear) at the 4835 analysis procedurc for obtaining drift andI deformation mes. SOUTH POI.E.
ft (1474 m) level The direction of movement relative sured from seqseiittal visual imagery of sea ice that is located A t,,tai of 380 eleftron micrographs and electron diffraction
to the surface varies from south-west at 300 ft (91 5 my far from land In particular for LANDSAT images tar patterns of 93 snow crystal nuclei were analyzed in this
to north'cast at 1100 ft (335 m) to cast at 3368 ft (1027 from lind a semi automais, procedure for transferring ihe obsersalton. The nuclei were identified as mainly clay

es) to north-east at 4835 ft (1474 my. indicaiue of a tomple* loato coordinates of a common set of ice features from mincras und udium chloride particles The clay mineral

twisting motion An increase in accessible depth along the Earth coordinate s)tem s! one scage toi another is nuclei were ue 20 %. kaoline 8,. hallsysite 4%. scri¢culite

the hole axis of 18 ft (549 m) beyond the 1969 depth discussed Ncesosary inputs, for the transfer arc the lotaitor. Y and rclatcd minerals 24% For the ther nuclei sdum

was noted. No attempt was made to mcaute the hole coordinates (latitude and logitide) of tue center of each chloride accounted for 207t. Aud unidentified no !ci accounted

diameter or vertical siraus It is recommended that the image and the location of two arbitrary points on a known for 5. Fifteen percent of the snow crystals did not

hole be resutveyed in 3.5 years if it is still logistically line of longitude, all this information is avaisble fiom LAND appcr to hae nuclei Therefore. all nuclei found in

feasible, using a more up-dated inctinometer (Auth) SAT. although with somc error Thete errors will proditce snow crystals acre terrestrial sutstances from oceans and
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continents The shapes of snow crystals were sinple bullets. MP 857 MP 862
combinations of bultets. and hexagonal hollow columi . The COMPUTER SIMULATION OF THE SNOW- REMOTE SENSING PLAN FOR THE AIDJEX
snow crystals formed at temperatures from -30 to -35C.
The snow crystal diameters were from 0.1 to 10 mm. The MELT AND SOIL THERMAL REGIME AT BAR- MAIN EXPERIMENT.
mean mas concentration of sodium chloride is snow crystals ROW, ALASKA. Weeks, W.F., et al, July 1975, No.29, p.21- 4 8, 14 refs.
waa406 ppb and that of clay minerals was 154 ppb. The Outcalt, S I.,etal, Oct. 1975, 11(5),p.709-715, 17refs. Campbell, W.J.
sodium chloride nucleus concentration coincided within the For another version of this paper see 29-4001. 30-2440
experimental error with data taken from the chemical analysts Goodwin, C., Weller, G., Brown, J. REMOTE SENSING, SPACECRAFT, AIRBORNE
of the South Pole snow cover made by several workers 30-2133 EQUIPMENT, SEA ICE, ICE COVER THICK-
It was concluded that most of the sodium chloride contained
in the South Pole snow cover was due to the sodium chloride COMPUTERIZED SIMULATION, SNOW TEM- NESS, DATA PROCESSING.
n-clei of snow crystals PERATURE, SOIL TEMPERATURE, THERMAL This operational plan describes the platforms and sensors

DIFFUSION, SNOW FENCES, WATER SUPPLY. that arc expected to participate in AIDJIEX. explains
MP 354 An annual snow-soil simulator for arctic tundra was developed how they will be used to ob'ain the required data, discussea

by using coupled models of surface equilibrium temperature the analysis of those data. and points out weaknesses
OPTICAL PROPERTIES OF SALT ICE. and sustsrate thermal diffusion. Snow opening, melt, and in the remote sensing plan as now formulated The details
Lane, J.W., 1975, 15(73), Symposium on Remote accumulation arc modeled in the simulator which is forced of the plan have changed constantly as an overall remote
Sensing in Glaciology, Cambridge, 16-20 September, with daily weather data. The simulator predicts that a sensing strategy was being developed. This document
1974,p.363-372, 12 refs., In English with French and snow fence array capable of producing drilt deeper than presents the state of the plan as of the start of the field
German summaries. Includes discussion. 66 refs. 4.2 us will initiate a permanent snowfield at Barrow. Alaska program, in March 1975.
30-2349 Such a man-induced snowfield could serve as a reliable MP 863

source of freshwater for Barrow and similar villages in the ICE FORCES ON MODEL STRUCTURES.SALT ICE, ICE OPTICS, LIGHT SCATTI'ERING north slope region of Alaska Further analysis indicated Zabdanky, L.J.. ct al, 1975, 2(4). p.400407, In Eng-
The dependence of the extinction coefficient on salinity that albcdo reduction due to dust fall, .now removal, et.. lish with French summary. 1 rfs.
was investigat-d for both Na&C-ice and salt-ice made from is dominant over aerodynamic effects in producing evel D.E., Hayn, F.D.natural nse-water. Specimens were prepared under a artety spnng meltout observed at Barrow Village cing N
of conditions and examined oser the wavelength range 4.000 30-3095
to 8,000 A. The effcts of scattenng from air bubbles ICE PRESSURE, HYDRAULIC STRUCTURES,
trapped in the ice were examiced for ice made from distilled PILE STRUCTURES, MODELS, LABORATORY
water. It was found that the method of pr:paring samples MP 858
markedly affected their structure. but that, when prepared FORCES ON AN ICE BOOM IN THE BEAU- TECHNIQUES.
in the same manner, salt-ice made from natural sea.water HARNOIS CANAL Laboratory tests on freshwater ice were conducted by usingandNa~-ic di nt sow ignfianty dffccn tr HANOI LodeI structures of various geometres Vertical anlPint
and NaCl-ice did not show signficantly different transmission Perham, R.E., et al, International Symposium on Ice dpile sections of vars metrs Vria and slWerepropenies. It was found that, for a wavelength of 6328 Problems, 3rd, Hanover, New Hampshire, 18.21 Au. pushed through the ice with an active testing stem. TheH h the data could bi cet to the relaivon kti= s67-0 85cA (-0.27) cm wthi an unterainty of 26%. here gust 1975. Proceedings, International Association of test variables investigated were size, shape, velocity, and

cup~~ (-027xc withinch an75 uncertainty of r6efs.ek
is the extinction coefficient, and A is the sainit) of the Hydraulic Research, 1975, p.397-407, 7 ccfs. slope or angle from the vertical. The data gathered in
ice in g/kg. Within an uncertaint) of 10%. there was Racicot, L. this study indicates that nominal ice pressure vanes indirectly
no variation in transmission for ice at the sume temperature 30-2743 with pile widthlice thickness (D/7) ratio in the range of

110 There was no apparent change in nominal ice pressureand salinity over the wavelength range 4000 to 800D A ICE BOOMS. SHEAR STRESS, ICE PRESSURE, due to the change of the pile shape. Data gathered inAll measurements were made at a temperature of -200C. LOADS (FORCES). the velocity tests suggests an inverse effect upon the ice
Ice booms are used to hasten the formation of a stable pressure, especilly at speeds greater than J in Is (7 6 cm/a).

MP 155 ice cover in early winter. Their main function is to reduce In the sloping pile tests it was found that the ice pressure
MECHANISMS OF CRACK GROWTH IN the area of open water where large amounts of ice floes decreased with an increase in the slope angle from the
MUAR N M and frantlc ice can be generated This ice, if uncontrolled, vertical position An expression correlating the verticalt can cause an ice ;am or blockage at poser house intakes and horizontal forces in the sloping pile tests that faledMartin, R.i.. III, et al, Dec. 10, 1975, 80(35), p.4837 - and restrict its generating capacity A particular function in bending was deeloped Values for this linear correlation

4844, 21 refs. of the for-bay ice boom of the Besahamois Power House were found graphically. A comparison of the test results
Durham, W.B. is to prent any ice upstream from moving down into with other investigations is also presented
30-3068 the forebay. In the winter of 1974-75 CRREL obtained MP 864
ROCKS, CRACK PROPAGATION. WATER force measurements of both cross stream and downstream
TRANSPORT, QUARTZ. components in the forebay ice boom The purpose of ICE FORCES ON SIMULATED STRUCTURES.

this paper is to report these forces and their variations Zabilansky. L.J.etal, International Symposium on IceA previous study of time-dependent crack growth in single- A limited amount of supplemental data uch as water flow. Problems, 3rd, Hanover, New Hampshire, 18-21 Au-crystal quartz has been expanded to examine the possibility ice thickness, and canal dimensions is provided All of gust 1975. Proceedings, International Association of
of microfructunng events during stable crack growth, to theinformationshouldhelpin the unoerstandingofinteraction Hydraulic Research, 1975, p.387 -396 , I ref.
look for evidence of plastic deformation associated %ith between an ice boom and its ice coser.
crack propagation. and to determine the dependence of crack Nevel, D.E., Haynes, F.D.
growth on crystallographic orientation. No discernible effect 30-2742
of orientation on the temperature or change in applied stress ICE PRESSURE, LOADS (FORCES), OFFSHORE
of p ,rtial w-isure of water dependencies during sequential MP 359 STRUCTURES, PILE STRUCTURES. MODELS.
crack g. . episodes was obsered. and no correlation CONSTRUCTION AND PERFORMANCE OF Simulated structures mounted on a portable apparatus were
was fCo. ,tween observed microfracturing events and the THE HESS CREEK EARTH FILL DAM, LIVEN- wed :o imestigate ice forcer -n marine structures. Vanous
race of crck propagation However. the magnitude of GOOD, ALASKA. geometric shapes of simulate structures or piles were pushed
the applied Satest to ach:ece the desired rates of crack
extension did vary with orientation No evidence of plastic Stmoni. O.W.. Fall 1975.73), p.23-34. Also presented against natural lake ice Parameters varied were sire.
deformation has been found in samples of quartz undergoing at the American Society of Civil Engineers. Alaska shape, pile selocity. friction, initial pile-ice contact and slopeAlsaof the piletime-dependent crack growth at temperatures up to 250C Section, Annual Meeting, Fairbanks, September 18-
Some Dauphin6 twins have been observed at tcmperatures 29. 1973 See also 27-177, TR 196. MP 365
above 12!C. The fact that the strcss, temperature. an water 31-1291 INVESTIGATION OF WATER JETS FOR LOCK
dependencies are independent of orientation s interpreted to EARTH DAMS. PERMAFROST BENEATH WALL DEICING.
suggastthattheobservedtime-dependntcrackingisontrolled RT RCalkins. .. et al, International Symposium on Jetby the tnsport of water to the crack tup STRUCTURES, PERMAFROST PRESERVATION. Clis . taItmhnlSmoimo e

HYDRAULIC FILL, EARTH FILLS, UNITED Cutting Technology. 3rd, Chicago. May 11-13, 1976,
HP 856 STATES--ALASKA-LIVENGOOD. Proceedings, 1976. p.G2/13-22. 17 rdfs

Mellor. M.
GENERAL CONSIDERATIONS FOR DRILL 31-1898
SYSTEM DESIGN. ICE REMOVAL. WALLS. CHANNELS (WATER-
Mellor. M., ct al, Ice core drilling, cdited by J.F. MP 360 I M W . NASNOW ACCUMULATION FOR ARCTIC FRESH- WAYS).17, ttsoes-er, incoln. University of Nebraska Press. WATER SUPPLIES. MP 866
1976, p.77-Ill. 58 refs. Slaughter. C.W.. ct al. 1975. 1(5), p 218-224. 15 refs. TECHNIQUES FOR STUDYING SEA ICE
S0llmann, P.V. For another version see 29-3345. DRIFT AND DEFORMATION AT SITES FAR
30-3483 FO ADUIGLN STIAEY
ICE CORING DRILLS. DRILLING. ROTARY Mclior, M. Sellmann. P V. Brown. J.. Brown L FROM LAND USING LANDSAT IMAGERY.

ILLING DRMAL DRILL 31-3104 Hibler. W.D.. III. et al, International Symposium enDRILLING, THERMAL DRILLS WATER SUPPLY. SNOW ACCUMULATION. Remote Sensing of Environment. 10th, Oct.6-10.
Dnllim systems are discussed in general terms. component RUNOFF. MELTWAI ER, SNOW FENCES 1975. 1976. p.595-609. ADA-041 579. 12 refs
functions common to ill systems are identlifed. and a simpleR Tucker. W.B.. Weeks. W.F.
classification is drawn up in order to outline relations between 31-1995
penetration, material removal. holc wall support. and ground SEA ICE. DRIFT. ICE DEFORMATION,
conditions Energy and power rcquircmnts for pentetration NIP 861 REMOTE SENSING, SPACEBORNE PIIOTOG-
of ice and frozen ground arc analyzed fr both mechanical APPROXIMATE ANALYSIS OF MELTING AND hAPHY. ACCURACY.
and thermal processes An electromechanical coring drill A
has been use! for deep drilling in Greenland and Antarctica FREEZING OF A DRILL HOLE THROUGI AN MP 867
Thermal dnlls have alio been used for boring holes in ice ICE SHELF IN ANTARCTICA.
although they are not as efficient. in energetic terms, as Ticn. C.. ct al, 1975, 14(72). p421-

4 32, 3 refs. UPLANDASPEN/BIRCt AND BLACKSPRUCE
mechanical drills Power requircments for removal of Yen. Y.-C. STANDS AND THEIR LITTER AND SOIL
material and fo, hoisting of drill strings arc considered. 30-3106 PROPERTIES IN INTERIOR ALASKA.
and total power requirements for comlete s)stems are as- ICE DRILLS. BOREHOLES. FREEZE THAW Troth. J.L.. ct al, Mar 1976. 22(l). p 33-44. 17 refs
sensed. Peformane d' for drilling sstems .ck:ng IDecke. F.J., Brown. L.
in ice andfrozengroundareresicwolandresultsareanared TESTS. ICE SHELVES. A.,ALYSIS (MATH-
to obhin specific energy salues Spciltc energ) data EMATICS).
are assembled for drag.bit cutting. normal impact and identa An approximate analysis is made. of the processes of melting ARCTIC LANDSCAPES. TREES (PLANTS). FOR-
lion, liquid jet attack, and thermal penctration Torque and freering of a doll hole. Son us -n depth and 0 1S EST SOILS. SOIL CHEMISTRY. ALPINE VEGE-
and aial for capabilities of t pical rotary drilling systcms minintialradius.throughaniceshelf inAtarctica Results rATION. ALPINE SOILS
are rev ed and analyzed The .I)ralt intent is io pomodsilc rexpressed in graphical form showing the time availablc This study .haractenues upland forest stands in interior Alaska
data and quantitie guidance ta: can lead to systematit f.r experimentation under the hole s a function of heating and compares and contrasts their organic and soil properties
dapgn procedures for drilling systems for col.I regions daration It is also found that tfreering has a much Stand data are presented for tree and sapling species in
(Auth. mod) s!i-'cr rate than melting (Auth) three aspen/birch and four black spruce stands Litter
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layers had greater mass and were more acidic beneath black include: 00 mn of a seven-conductor electromechanical cable, MP 878
spruce than beneath aspenlbrch. Litter beneath aspenl, a 6.8-m tower, a hoist which is ski-mounted, and a three-
birch contained higher concentrations of C, N. P. Ca, Ml, phase 220-V AC gasoline generator. All the equipment FIRE IN THE NORTHERN ENVIRONMENT-A
Mn. and Zn than did black spruce organic layers. Organic has been designed to be transported in a Twin Otter ski- SYMPOSIUM.
layer K and Fe concentrations were similar beneath the equipped plane and assembled and operated by tao men. Slaughter, C.W., ed, Portland, Oregon. U.S. Pacific
two stand groups. Total organic layer N, P. and Zn The total weight of the drill and associated eomponcats Northwest Forest and Range Experiment Station,
mas werm similar in the two stand groups, more Ca. Mg. is $18 kg. The minimum estimated time required to 1971, 275p., Numerous refs. passim.
and Mn were present beneath hardwoods, and more K was doll 100 m and retrieve core is 15 hours. Excellent Barney. R.J., ed, Hansen, G.M., ed.
present beneath black spruce. Extractable soil P decreased core was obtained in a record drilling time of 15 hr from 26-2733
rapidly with increasing profile depth beneath aspenibirch a 100-m hole drilled in early Nov at the South Pole under
stands, but increased with depth to a maximum at or below the new geodesic dome. A second 100-m hole was drilled FOREST FIRES, FIRES, ENVIRONMENTAL iM-
15-30 cm beneath hardwoods than beneath coniferous com- on the Ross Ice Shelf. PACT, PERMAFROST. TAIGA.
munitics. Soils beneath the two stand groups could not Comprised of 21 papers on fire. its coctrol and effects
be consistently separated by differens.s in pH, %C. %N, on the Alaska environment.
or CIN ratio. Percentage soil carbon at all depths and MP 879
in all stands was closely correlated with %N (r=097) and MP 874 MN 879CEC (ra0.gs). POLAR ICE-CORE STORAGE FACILITY. ON THE DETERMINATION OF HORIZONTAL

FORCES A FLOATING ICE PLATE EXERTS ON
MP 868 Langway, C.C., Jr., Ice core drilling, edited by J.F. A STRUCTURE.
FEASIBILITY STUDY OF LAND TREATMENT Splettstoesser, Lincoln, University of Nebraska Press, Kc, A.D., 1978, 20(82), p.1

2 3
-
13 4

, 26 refs.
OF WASTEWATER AT A SUBARCTIC ALASKAN 1976, p.

7
1-75, 8 refs. 32-4451

LOCATION. 30-3482 ICE PRESSURE, ICE LOADS, ICE COVER
Sletten, R.S., et al, Hanover, N.H., U.S. Army Cold ICE CORES, COLD STORAGE. STRENGTH, STRUCTURES, LOADS (FORCES).
Regions Research and Engineering Laboratory, 1976, The U.S. Army Cold Regions Research and Engineering FLOATING ICE.
21p., 10 refs., Presented at the 8th Annual Waste Laboratory (USA CRREL) has responsibility for the central L
Management Conference, Rochester, N.Y., April 28. storage and curatorial activities of the ice cores recovered At first, the general approach for calculating the horizontal
30, 1976. Unpublished manuscript. in the Office of Polar Programs/National Science Foundation forces an ice cover exerts on structures is discussed. Ice-(OPP/NSF) Arctic and Antarctic research programs The force determination consists of two parts (I) the analysis
Uiga, A. main purpose of the central ice-core storage facility is to of the in-plane forces, assuming that the ice cover remains
31-1949 handle, process, catalog and distribute the ice cores drilled intact; and (2) the use of a failure criterion, because an
WASTE TREATMENT, WATER POLLUTION, in the polar regions to OPP-approved recipients for glaciologi- cec force cannot be larger than the force capable of breaking
SUBARCTIC LANDSCAPES, SUBARCTIC CLI. cal research Under the agreement with aPP, the ice up the ice cover For an estimate of the largest ice
MATE, TESTS, UNITED STAT -ALASKA. cores are stored at CRREI. and in a commercial freezer force an elastic plate analysis and a failure criterion arefacility at Littlctown. N H ; a technician handles and catalogs often sufficient. A restew of the literature revealed that
MP 869 them. A core data bank is maintained for retrieval and in the njority of the analyses, it is assumed that the failure
LET'S CONSIDER LAND TREATMENT, NOT information exchange, and starting with the D)e 3 ice core, load is directly related to a "crushing strength" of the ice
LAND DISPOSAL is being computerized. The storage facilities are described. cover. Observations in the field and tests in the laboratory
Howells. D.H., et al, Mar. 1976, 46(3), p.60-62, Com- Recent developments include a cooperative analysts program show, however, that in some instances the ice cover failed

ments on J.V. Bentzs paper (see 31-1946). between CRREL, the University of Copenhagen, and the by buckling. Subsequntly. the ice-force analyses based
University of Bern. a particle analysis lab. a core stratigraphy on the buckling failure mechanism are reviewed, and theirUiga A., Wallace, A.T. and rou , and a surface piticr correlation shortcomings are pointed out. A new method of analysis.

31 1 1947 system. which is based on the buckling of a floating ice wedge.
WASTE DISPOSAL, WASTE TREATMENT, SEW- is then presented.
AGE TREATMENT, WATER POLLUTION, MP 880
STANDARDS. TUNDRA BIOME APPLIES NEW LOOK TO

MP 875 ECOLOGICAL PROBLEMS IN ALASKA.MPREUSE AT LIVERMORE, CALl HOVERCRAFr GROUND CONTACT DIREC- Brown, J., Summer 1970, 2(2), p.9.
WASTEWATER TIONAL CONTROL DEVICES. 31-4048
FORNIA. Abele. G., International Hovering Craft, Hydrofoil ECOSYSTEMS. ENVIRONMENTS. TUNDRA Bl-
Uiga A., ct al. Annual Cornell Agricultural Waste and Advanced Transit Systems Conference, 2nd, Am- OME. ENVIRONMENTAL PROTECTION, RE-
Management Cr'fcrence, 8th. Rochester, N.Y., April sterdam, May 17-20, 1976. Proceedings, London, SEARCH PROJECTS, ARCTIC REGIONS, UNIT-
28-30, 1976. Proceedings, Ann Arbor, Mich., Ann Kalerglic Publications, 1976. p.51-59, 6 refs. ED STATES-ALASKA.
Arbor Science Publishers, 1976, p.511-531, 24 refs. 31-1996IskadarI.K, Mcim, .L.MP Soll
lskanidar, I.K., McKim, H.L ALLTERRAIN VEHICLIS, AIR CUSH'-N VEHI- TUNDRA BIOME PROGRAM.
31-1493CLSVEIL WHES NIOM TAWATERT A CLES, VEHICLE WHEELS, ENVIRONMENTAL Brown. J., Feb.27, 1970. Vol.167, p.1278.
CHEISTRY T EIMPACT, TUNDRA TERRAIN, IMPACT. 31-4049CHEMISTRY. The maneuverabdlity of a hovercraft can become a serious ECOSYSTEMS. ENVIRONMENTS, TUNDRA Bl-
MP 871 operational problem where the craft's travel route is restricted OME. RESEARCH PROJECTS.
ANALYSIS OF WATER FLOW IN DRY SNOW. by obstacles or reqtures close-quarter turns, and during travel
Colbeck, S.C., June 1976, 12(3), p.523-527, 12 refs. on slopes and in crosswind conditions. While improsement MP 882
31-2958 and perfection of aerodynamic methods may be a more HEAT TRANSFER BETWEEN A FREE WATER

deselcable approa:h, there is a practical Init te thee methods. JEr AND AN ICE BLOCK HELD NORMAL TOSNOW PERMEABILITY. WATER REIENTION. and the use of ground contact desices requires consideration IT.WATER FLOW ATE THERMAL PROPER- toprovuemorpositivedirectionalcontrol W*hcelsdeserve Yn YC JulfAug.
TIES, SNOW WATER CONTENT. METAMOR- special attention, and therefore are analyzed m more detail Y J 1976. 3(4), p.

29 9
-

30 7
. 2 refs.

PHISM (SNOW), WET SNOW. SNOW HY- because of their obvious application on a variety of land 31-242
UROLOGY. terrains Brake rods and harrows arc more suitable on HEAT TRANSFER COEFFICIENT, ICE MELT-
The equations describing aster movement in a dry snow water, ice and snow. The saucer would cause the [cast ING. HYDRAULIC JETS. NOZZLES.
caser are deriscd. and examples of Slow through ripe. refrozen ecological impact on fragile organic terrains such as tundra MP 883ad fresh snows are given. The grain sire of SnoW hs The use of controlled ground contact with skirt sections GENERATION OF RUNOFF FROM SUBARC-large effect on the iming of water dicharge. Water having retractable rollers or secial a earing surfaces mayis retained by dry anoa to raise its temperature and satisy represent the least significant change to the basic delign TIC SNOWPACKS.
the irreducible water saturation. These requarenes delay of the craft or its components The relati directional Dunne, T., ct al. Aug. 1976, 12(4), P.677-685. 13 refs.

and r l following rain n dry Snow, stabiy is evsluaed in terms of th: total yawing moments Price, A.G., Colbeck, S.C.and rc runoff produced by a sariety of wheel arrangements (single. dual, 31-773
MP 872 tandem), location on the craft, and operational modes (free. SNOW COVER. RUNOFF MODELS. CANADA-
RED AND NEAR-INFRARED SPECTRAL RE- rolling. braked, or a combination of the two) The available L
FLECTANCE OF SNOW. moments are plotted against the yaw angle of the craft LABRADOR.
O'Brien, H.W., et al, Operational Applications of Sa- to .l-termine the most effe.tise operational mode ath a A physically based model of the movement of water throught of a particular wherl arrangement for any yaw condition The snowpacks %as used to calculate hydrographs penerated by
tcllite Sowcover Observation& The proceedings of a analysts is limited to retractable devices which act as moment diurnal aes of snoamelt on the tundra and in the borealworkshop held Aug. 18-20, 1975. Waystation. South producngbrakesorrollersanddonotserecaseitherpropulsiin firest of subarctic Labrador The model was tested against
Lake Tahoe. Calif. ed. by A. Rango, Washington, D.C. or load support aids, measured h)drographs from hiltlde plots that sampled a
National Aeronautics and Space Administration, range of aspct, gradient and length. cgetative easer. and
1975, P.345-360, For the same article from a different %noa depth and dens:t). The nodel yielded good results,29-4002. 3 rcfs. particularly in the prediction of peak runoff tates. thoughsource see . MP 876 thcre*'saslightioscrcstimateofthelagtime Acomparison

unis, R.H. SPREA OF CETYL-1-C14 ALCOHOL ON A of predictions with field measurements indicated that given
30-3521 the ranges ever ,hich each of the controls is likely to
SNOW OPTICS. SNOW COVER DISTRIBUTION, MELTING SNOW SURFACE. %at). the two most critical factors controlling the h)drograph
REFLECTIVITY. INFRARED SPECTROSCOPY. Meiman. J R. ct al. Sep 1966, 11(3). p 5-8. 3 refs are the sna, depth and the melt rate. whichmutbepredictedMicroform No. SIP 25051. prccisely fo, short time interals Permeability of theMP 873 Slaughter. C.W. sno*pack is another important control. but it can be estimated
USA CRREL SHALLOW DRILl. 31-3141 closely from puhbtAhed salucs
Rand, J.H., Ice cofe drilling, edited by J.F. Splettst- SNOW SURFACE, SNOW PERMEABILITY. MP 384
ocsser, Lincoln, University of Nebraska Press. 1976. SNOW MELTING, DISTRIBUTION. SNOW BEARING CAPACITY OF FLOATING ICE
p 133-137, I tef. EVAPORATION. PLATES SUBJECTED TO STATIC OR QUASI-
30-3485 The primary objectise of the study was to gin information STATIC LOADS.
ICE CORING DRILLS. DRILLING. FIRN on the rate of spread of cctyl alcohol on a melting snow Kerr. A.D.. 1976. 17(76). p.229-268. Bibliography p.
The USA CRREL shallow drill is an electronichanilci device surface Point applications of radioactive cctll.l.C'4 al. 263-268. In English with French and German sum-
designed ior continuous coring in fim and ice to a depth cohol aere placed on the surace of snow contained in maries.
of 100 m The drill bores a 14-cm-dlameter hole while cubical wooden boxes 25 cm on each side. The bones
obtaining a core 10 cm in diameter at a penetration rate with snow aere placed in a coo'molled environment of 2C 31-786
up to I mumi in .20C ice The cuttlings are transported and with a relative humidity of ,5% Under the ""u) FLOATING ICE. BEARING STRENGTH, STATIC
by spiral brush auger flights to a container above the core. conditions. cetyl alcohol spread as far as t0 cm within LOADS. BIBLIOGRAPHIES.
storage section. The core ar.d cuttings are removed from I hr and 15 min fmtrsbution of the alcohol m5et the This paper ontaiis a critical sure) of the literature on
the drll after each I m run Additional components surface as highly variable (Auth) the bearing capacit) of floating ice plates It cinsists
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of a discussion of general questions, a critical survey of MP a89 IMP 894
analytical attempts to determine the beating capacity of 20-YR OSCILLATION IN EASTERN NORTH ARCTIC TRANSPORTATION: OPERATIONAL
floating ice plates ass a survey of field and laboratory
tests on floating icc plates and their relastion to the analytical AMERICAN TEMPERATURE RECORDS. AND ENVIRONMENTAL EVALUATION OF AN
results. It concludes with a systematic summary of the Mock, S.J ,ect al, June 10, 1976,261(5560), p 484-486, AIR CUSHION VEHICLE IN NORTHERN
results, a idiscussion of obscrsed shortcomings. and auggestions 8 refa. ALASKA.
for needed insestigations Hibler, W.D., Ill. Abele. G.. et al, American Society of Mechanical En-

31.1801 gineers. 1976, 7p.. Presented at the Petroleum Me-

NIP885AIR TEMPERATURE, PERIODIC VARIATIONS, chanical Engineering and Pressure Vessels and Piping
SUBURAC EXLRAINSI R A SOLAR ACTIVITY, METEOROLOGICAL DATA Conference, Mexico City. Mexico. September 19-24.
FSTURAES. O ATO SIN PR A 1976. Paper No.76-Pct-41. 8 refs.

Cass, J.R., Jr.. Oct. 1959. 85(SM5). p.31-4 1. See also 31-1845
SIP.178S2. Discussion by H.W. Stevens and W.P. AIR CUSHION VEHICLES. TRAFFICABILITY.
Verville. Ibid.. June 1960. 86(SM3). p 63-67. 10 rcfs. MP 890 COST ANALYSIS. ENVIRONMENTAL IMPACT.
Stevens, H.W, Verville. W P APPLICATIONS OF THERMAL ANALYSIS TO REVEGETATION, ARCTIC TERRAIN. TESTS.
31-1874 COLD REGIONS. Truffle tests conducted near Barrow. Alaska with a 

7
-ton

PER)' "FROST SAMPLERS, SUBSURFACE Sterrett. K.F.. Roundtable Dtscussion on Thermal SK-5 Air Cushion Vehicle base shown that these types
INVE.uTIGATIONS, CORE SAMPLERS, FROZEN Analysis Techniques, Ctncinnati. Ohto. June 1976. of tehatecs can provide year-round high-speed transport capa-
GROUND. DRILLING. Proceedings, 1976, p.167-181. I5 refs. bility oser a sunny Of rlttsety tesel. low strength terrains
Soil sampling techniques used in two sulsurface:m inetgstn 31-1802 The ecological impact of ACV. traffic o5cr casity degradable
programs undertaken in the Arctic are described ansd compared THERMAL ANALYSIS, FROZEN GROUND "tunracterrin isl ntnra inicata ta f hee
Since the methods used were only partially successful -n ortrce hittalc
recosenag samples for field testing. recommendations arc PHYSICS, UNFROZEN WATER CONTENT.
made for the des clopment of boring procedures which should CLAY MINERALS. ICE WATER INTERFACE,
prose to be more satisfactory LOW TEMPERATURE TESTS.

The author discusses the low temperature bechas ior of sesecral
samples of frozen soils taken from the dry sales of Antarct~ca

NIP 886 The samples were composed of various clay rs'inerals and NIP 895
PORTABLE INSTRUMENT FOR DETERMIN_ had sarling water contents It is demonstrated that some CIRCULATION AND SEDIMENT DISTRIBU-
ING SNOW CHARACTERISTICS RELATE D TO of the water remains unfrozen and that there is a depend-ac, INI OKILT LSA

between the unfrozei portion and the surface area of the IN NCO K NLTAAS .
TRlAFFICABILITY. sample. It was pointed out that problems arising from Gatto. L W., 1976. No 4, Assessment of the Arctic
Parrott. W.H . et al. International Conference itn Ter- the unfrozen waler content of soils are of great interest marine environment, edited by D.W. ' ood. D.C. Bur-
rain-Vehicle Systems. 4th, Stockholm. April 24-28, to CRRtEL researchers as is the analysis of ic Lores from rell, and E Kelle>. Based on a symposium held in
1972. Proceedings. Vol 2, Stockholm. Swedein, Greenland and Antarctica as a technique for establishing conjunction with Third International Conference on
1972. p.193-704. 7 refs. past climates and in predicting future climates. Port aod Ocean Engineering Under Arctic Conditions.
Ueda, H.T., Abele. G. POAC-75. held in Fairbanks. Alaska, Aug. 1I-15.
31-1796 1975., p.205-227, 18 refs.
SNOW STRENGTH. S.NOW COVER STABILITY, 31-1935
.MEASURING INS-.RUMENTS. TRAFFICABILI. P 9 SEDIMENT TRANSPORT. WATER FLOW. SEA
TY, SHEAR PROPERTIES. M 9
A new. portable one-rian operated instrument was deseloped OVERVIEW OF LAND TREATMENT FROM ICE DISTRIBUTION. SPACEBORNE PHOTOG.
to simplify the inemuring of snow properties required for CASE STUDIES OF EXISTING SYSTEMS. RAPHY. OCEAN CURRENTS. UNITED STATES
csaluatinli the trafficabiliy of a snow coser and to predict Uiga. A, et al, Hanover, N H. U.S. Army Cold Re. -ALASKA-COOK IN4LET

ReserchandEngieerng abortor. 176.The purpose of this insestigatico was to analyre surface%chicle performance The 16.tb instrument with inter- gtona, -eerhadEgnein aoaoy 96 irculalvon. suspended sediment distribution. water-type migra-
changeable plates of sarious sires is capable of providing 26p. Presented at the 49th Annual Water Pollution lion, and tidal flushing mechansms. utilizing medium and
kdat o otn the horrzinal strength parameters n and Th Control Federation Conference. Minneapolis. Mm. high attitude aircraft and repetitise synoptic satellite imagery
kctii an d honpoitd strnga-th par eter mnd cothet tcsota, 4.8 October 1976. 16 refs. with corroboratise ground truth data LANDSAT-t and

pressures are indicated b a s)stem of signal lights connected Slc~ten. R.S. -2 and NOAA-2 and .3 imagery prosided observations of
to frc cntolswtc )tPe force gtage,. the mauly 3.83surface currents, water type migrations and sediment and

(push-button) aciatled torque motor for the shear test is WAST TRA MN.W TRcRA MN.~ re distributions durnng different Seasons and tides
drien y 12col btte) Aseondmaeisneeed WASTERELLTION. SOIL R C E TRATCOST toS NP-3A and L-2 aitermft muttispectral imagery -as

to rcrdb iagel adtorqu dAt sedin th e est ANALYSIS COLIMTIC FAILCOR STR C S used aosanlyre ciastal processes. i c. currents and sediment
to rcor sikitle, nd orqe dta urin th tet A ALYIS, LIM TICFACORSdispersion in selected areas Ground truth data were utilized

Wastewater treatment by land application is descnibed for in the interpretation of the aircraft and satellite imagery
sties at Calinet. Michigan (88 )ears). Quincy. Washington and scrificd many of the regional circulation patterns inferred

MP 887 (20 years). Mantca:. California (I I years). and Lisermore. from the suspended sediment patterns appa3rent on the imagery
SOMIE EFFECTS OF AIR CUSHIION VEHICLE California IS )Cars) All sites meet on an aneragec the Srscral local circulation patterns not presiosl) reported
OPERATIONS ON DEEP SNOW. USP1IS drinking Water limit Of t0 mgvtI for N03-N Preap- were ;dentified
Abele. G . ct al. International Conference on Terrain- pication treatments %ar) for the site. Calinet. und-.sinfcctcd.
V -hicle Systems. 4th. Stockholm. April 24.28. 7. no treatment: Ouincy. undisinfecird. primary teatment:NMan.
Proceedings Vol 2. Stockholm. Sweden. 1972. lca2'undistnfected. secondary treatmcnt. and IMtsrmore. disin.

feeted. secondary treatment The preapplication treatment
p.

2
1
4

-
24

1. 2 rcf%. and total operation and maintenance costs are 3c/1000
Parrott. Wi HI gallons for Catumet. 201lct 1000 gallons for Quinc). 2

7
ev ; I0 89

31-1798 gallons for Mantcca. 35ev 1000 gallons for tLisermorc At.NI 9

AIR CUSHION VEHICLES. SNOAs DEPTH. ERO- though minor intdisidual site priohlcrns are discussed and RECLAMATION OF WASTEWATER BY AP-
SION. SURFACE PROPERTIES. TESTS solutions presented, the authors croclude that land application PLICATION ON LAND.
Tracl with an SK.5 ACV eser soft sniow results in surface offers )ear round t-eatment atternaices within urnble fli- Iskandar. I.K . et al. Hanocr. N H . U.S. Army Cold
deformation/erosion of a few inches. caused primarily by ~c Region% Research and Engineering Laboratory. 1976,
rear ski'l drag. ons windswept sn-s only sc'atches can be ISp.. Presented at the U.S. Army Science Conference.
seen During hisseringt on soft snow, deformation belriw Research Tri nglc Park. North Carolina. June 1976.
the cushion chamber usuially does not exceed a few inehes 23 refs.
The action of the air flow (esca;pe cetocity 70 to 120 flsec)IcgetD.
prodwues a l-ft ditch below the peripheral skirt in tes thut, NIP 892 lI0
a minte. thereafter the extest of erosisn does not increase LIFE-CYCLE COST EFFECTIVENESS OF WAT TR TM T. AER RA MN.
appreciably duning continued hoscring A partial seal be. M DLRMGATLCUE IsCL E 'VsASTRFATIM T .SWAERG.TR E MN.
tween 1ht inner face of ll~ skirt (abose fingers) and the * O UA EATUTU E NC L E AAL HMSR.SEPG .SI.HMS
snowx sirface may exist. arris;m further settling of the GIlONS. TRY. WASTE DISPOSAL
sechicle Retatisely ci'i*cs%%Ise arsof snow suchaswindslaths Wang. L R -IL. et a]. international Symposium oin Tne capacity or a slow infiltration land treatment system
and crusis arc not eroded A lesel snow ocfr. regardless Hlousing Problems. Atlanta. Georgia. Ma) 24-28.i.rnoaeaswtrincircir asnssiteuig
if ho 3po ot ic o ppear to he eapbte of immobilir- 1976. 1976. p.760- 776 . 7 refs %I% outdoorr test cells Thu prcipal mechanisms for nitrogen
ing an AC'V of this and larger size Some Operational Toibiaisson. W.. reinal were found its be plant uptake and denitri'ication.
problems and their degree of seserit). such as sisibahly., 110 hshra a eoet ypatutk n modrlo
sow cuuain n ~so to shr sir d ag.effc RESIDENsTIAL IILIII\GS. COL.D WEATHIER -ntusurface swit layer. heas y metals were rcrmosed hy

oftransurface porosity and presence of seac s.aesrp.no rericio nte o ecnieer fsr
also discussed CONSTRUCTION. CONSTRUCTION COSTS r.no ciptini :eo fwetmtfsfwl

':.N itnogen remnosat was lo,rnrl tor he seasonally dependent.
ARCTIC CLIMATE. WINTER MIAINTENANCEt Xhe greatest losses ocurrrrng in the spring and summer and
STRUCTURES the least dsrt fall and winter This was due to the

Nip 888 ah~ence of plant uptake dlirivg winter and the effect oif
ICE REMOVAL FROM THlE WALLS OF NAVI. temrctaturecon the concrsion tif aimonium tornitrate nitrogces
GATION LOCKS. eitricictinl. uh.ch caused srgrificanit amrrunts of N114 to

Frankenstein. G E.. et al. .S)iponium on Inland Wa. be ster ,lunn;~ winter ard releaserd in spring. iingi rise
let$forN~vgaton.Flrxi ontol nd ate Dier.NIP893to a pert of high N0.1 concentration in the Icachale
tersfor nsinttin. loodConrol ntI ate Divr. P ~9 ,'ppldalion oif S cinwek rf sccrnilary effluent to sandy

sions. Colorado Stale ljnivcrsity. August 10.-12. 1976, ICE ENGINEERING COMIPLEX AD)OPTS HIEAT in", wait ros.litrl in dr.nrnrshed water quality I ,10 mf. I
Proceedings. 1976. p.1487

-1496. 4 refs. PUMP ENERGY SYSTEM. iofnitrate-Np dring most rif the )ear '..in the exception
'Atteben. J.1.. Jellinck. II1 If G. Yokota. R. Aansot. II.V.C . Jan 19'7. 1411). p 25-26. Curiment-s of this hcasy treatment expeniment hexs yMetals and phos-
31-1800 p 3 risonss wetr eusl ino the top 15 cm ,,fthe soil Arphlies
ICE REMOVAL.. WALL.S. CIIANNEI.S (WVATER. 31.1805 -- of eflits cerntaining ppr lcccli of hecy metals to

WAYS).~~~~~~~~~~~~~~~~~~ ICdRVNrO RTCII IA EOEY I~IG O lIGsr u it nsor ar,.ear ;oicauws phytlonic effects As
WAY), CH ~r.FN-[ON PRTE.TIV. HAT ECO ERY H~n% . c oi~~o is-Ifothe- water quaMri parameters 4organtc-C. HOD1. suspended

COArN\GS. ICE NAVIGATION. ICE ADI-.- Ti-.Mf1. IIEAT -rRA\SI*'ER. TRA~NSITION IILAT- svlds. 1 ai cotrt,.mic rincation ma the wastewater was essen.
SION. DEICING. ING. l'UMPS rraly cnomplnte
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MP 897 5mg rate for each of the four water-table depths The MP 910
DEVELOPMENT OF A REMOTE-READING maximum ice-layer thickness (4 5 mm) occurred with the SEA ICE CONDITIONS IN THE ARCTIC.TENSIOMETER/TRANSDUCER SYSTEM FOR highest water table and the slowest freezing In contrast.

the residual sol layer develops a maximum thickness fo Weeks. W F. Dec. 1976, No.34. p.173-205. Includes,
USE IN SUBFREEZING TEMPERATURES. this soil in the 0 30 to 0 40 mmlhr range of freezing rates as Appendix I, a section on Ice Terminology. 24 refs.
McKim, H.L., ct al, Conference on Soil-Water Prob. The peak value (2 5 mm) occurred with water table depths 31-2291
Iems in Cold Regions, 2nd, Edmonton, Sep. 1976, Pro- of 45 em (18 in) and 75 cm (30 all) In addition. ICE CONDITIONS, SEASONAL VARIATIONS,
ceedings. 1976. p.31- 45, 18 refs. the two specimens with the highest water tables developed TERMINOLOGY. ICE PHYSICS, DRIFT.
Berg, R.L., McGaw, R.. Atkins, R.T.. Ingersoll, J. a major secondary peak at very slow rates of freezing (less
31-1905 than 0.10 mmhr). giving evidence of a separate mode of MP 911
SO!-iL WA5 Vfreezing. PROCEEDINGS.
SOIL WATFR. VAPOR PRESSURE. MEASURING Colloquium on Water in Planetary Regoliths, Hano-INSTRUMENTS, SOIL FREEZING. FREEZE MP 903 ver, N.H.. October 5-7. 1976. Hanover. N.H. U.S.
THAW TESTS. REMOTE SENSING. CARBON DIOXIDE DYNAMICS ON THE ARC- Army Cold Regions Research and Engineenng
MP 898 TIC TUNDRA. Laboratory, 1977, I61p.. Refs. passim. For selected
GALERKIN FINITE ELEMENT ANALOG OF Coyne, P.1, ct al, International Biological Program papers see 31-2494 through 31.2511.
FROST HEAVE. Tundra Biome. Structure and function of the tundra 31-2493
Guymon, G.L. et al. Conference on Soil-Water Prob- ecosystem. Vol.l. Progress report and proposal ab- EXTRATERRESTRIAL ICE. PERMAFROST HY-
lems in Cold Regions, 2nd. Edmonton, Sep. 1976. Pro- stracts. 1971, p.48-52. DROLOGY. SOIL WATER, ICE SPECTROS-
ceedings. 1976. p. I I1-113, 3 refs. Kelley, J.J. COPY.
Berg, R.L. 31-2097 MP 912
31-1911 TUNDRA VEGETATION, CARBON DIOXIDE. MARS SOIL-WATER ANALYZER: INSTRU-
FROST HEAVE. MATHEMATICAL MODELS. SNOW COVER EFFECT. MENT DESCRIPTION AND STATUS.
MP 899 Anderson. D.M.. et al. Colloquium on Water in Plane-
SIMPLE PROCEDURE TO CALCULATE THE MP 904 tary Rcgoliths. Hanover, N.H.. Oct 5-7. 1976. Pro-
VOLUME OF WATER REMAINING UNFROZ- SEASONAL CYCLES AND RELATIVE LEVELS ceedings. Hanover, N.H, U.S. Army Cold Regions
EN IN A FREEZING SOIL OF ORGANIC PLANT NUTRIENTS UNDER Research and Engineering Laboratory, 1977. p.149-
McGaw. R.. et al. Conference on Soil-Water Problems ARCTIC AND ALPINE CONDITIONS. 158. 9 refs.
in Cold Regions, 2nd. Edmonton. Sep. 1976. Proceed- McCown. B.H.. et al. International Biological Pro- Stephens. J.B.. Finale. F P.. Tice. A.R.
ings. 1976, p.114-122,6 refs. gram. TundraBiomc. Structure and function of the 31-2511
Tice. A.R tundra ecosystem. Vol.1, Progress report and propos- MARS (PLANET), SOIL WATER, EXTRATERRE.
31-1912 al abstracts 1971, p.55-57. STRIAL ICE, PERMAFROST HYDROLOGY.
FROZEN GROUND PHYSICS. SOIL FREEZING, Tieszen, L L MEASURING INSTRUMENTS, RADIOMETRY,
UNFROZEN WATER CONTENT. 31-2099 PERMAFROST SAMPLERS.
MP 9 TUNDRA VEGETATION. SEASONAL VARIA. MP 913
SEASONAL VARIATIONS IN APPARENT SEA TIONS, PLANT PHYSIOLOGY. APPLICATIONS OF REMOTE SENSING FOR
ICE VISCOSITY ON THE GEOPHYSICAL MP 905 CORPS OF ENGINEERS PROGRAMS IN NEW
SCALE. ECOLOGICAL EFFECTS OF OIL SPILLS AND ENGLAND.
Hibler, W.D.. 11. ct al. Feb. 1977. 4(2). p.87-90. 12 SEEPAGES IN COLD-DOMINATED ENVIRON- Remote Sensing of Envirnmnt. 10th. Ann Arbor,
refs. MENTS.Tucker. W.B. MOct. 6-10. 1975. Ann Arbor. Environmental Research3McCown, B.H., et al, International Biological Pro- Institute of Michigan, 1975. 8p. + 14 figs. and tables,

1-3240 gram. TuqdraBiome. Structure and function of the 8 refs.
SEA ICE, VISCOSITY. DRIFT. ICEGROWTH, ICE tundra ecosystem. Vol.I. Progressrcport and propos- Merry. C.J. Cooper. S. Andcrson, D.M, Gatto, LW.
PHYSICS. VISCOUS FLOW. SEASONAL VARIA- al abstracts. 1971. p.6 1-65 . 31-3652
TIONS. Brown. J., Ticszen. L.L REMOTESENSING. AERIALSURVEYS SPACE-
Using available atmospheric pressure and ocean current data 31-2101
and estimating non-local sires. transferral through the iec TUNDRA SOILS. TUNDRA VEGETATION, OIL BORNE PHOTOGRAPHY. ENVIRONMENTS,
boundary elit, predc drift ates for one sinfndMGEtNIRN ETAeM UNITED STATES-NE14 ENGLAND.
boundarer by employng redictedou drift modelfor on sthe finitand SPILLS DAMAGE, ENVIRONMENTAL IM. The utility of satellite. h'gh altitude and low attitude anial
two U S drifting stations are made oer the time period PACT. imagery is presently being critically evaluated by the Corps
May 1962 to April 1964. The viscosity values gIng of Engineers The most significant contribution to date
the best fit between obscrved and predicted values show MP 906 has been to incrcrre confidence limits by more accurately
a pronounced winter increase that correlates well with the ABIOTIC OVERVIEW. estimating parameters usat in models Within the last
ice growth rate Phsically tis suiSests that ice drift Weller. G.. et al, International Biological Program. three years several new cooperative remote serung programs
rates (for a gien wind field) tend to decrease inontr Tundra Biome. Structure and function of the tundra addressing ensirow-ental and h)drologrc problems have been
bcaimuse of increased stress transferralo through the ice ce implemented Te objectivcs of these programs were to
An empirical linear relationship between viscosity and ice cs.i-ystei.. Vol I. Progress report and proposal ab- determin the aailabilit, iype. scale and esolution required
growth rate is dened which )telds predictions in rcasonabe stracts. 1971. p 173-181, and to show how remote sensing methods can be utilized
agreement with both long ()early) and short term (monthly) Brown. J. to augment or update convcntional procedures Imagery
observed drift rates 31-2114 from LANDSAT mission provided valuable information for
MP 901 RESEARCH PROJECTS. TUNDRA, MICRO. site- ealuaion. definition ofgcologic incations and monitoring
SEGREGATION-FREEZING TEMPERATURE CLIMATOLOGY, SOIL TEMPERATURE. MOD- snow and ice accumulation and ablation The Skylabprogram has defined the detail of land use mapping that
AS THE CAUSE OF SUCTION FORCE. ELS. BOUNDARY LAYER. SNOW COVER EF- can be accomplished from the %190A and SI90B photography
Takagi, S.. Inlernational Symposium on Frost Action FECT. VEGETATION PATTERNS. Low altitude aircraft photograph) (scale 133.600) was used
in Soils. Lulci, SwAeden. Feb. 1977. Proceedings. to determine the location of materials at a potential dam
Vol.I. University of Lulci. 1977. p.

5
9-6

6
. 17 refs. MP 907 constiruction site which could allow a larte cost saving for

31-2067 PREDICTION AND VALIDATION OFTEMPER- transporta.-n of material as compared to original design

GROUND ICE. ICE LENSES. SOIL WATFR MI. ATURE IN TUNDRA SOILS. estimatcs In another program, the effect of inundation
FROZEN'GROUNDBrown. J. t al. International Biological Progra i six ew ng-n flood control revoirs wai ivcstigated

GRATION. FROZEN GROUND THetRMODY- the stent and severity of [iee damage %erc mapped andNAMICS. SOIL PRESSURE Tundra Bonme Structure and function of the tundra analyzed tatisticall) These results will be used by the
A new freezing mechanism, called segregation freezing. is ecosystem Vol I. Progress report and proposal ab- Corps in the rcservoir management prog-am
proposed, to explain the generation of the suction force stracts. 1971. p.193-447. NIP 914
that draws proe water up to the freezing surface of a growng Nakano. Y. EVALUATION AND RECOMMENDATIONS
ice lens The segregatin.frcezing temperature is derived 31-2116 FOR SNOWDRIFT CONTROL AT FAA ILS
by appl)ing thermodynamics to sol mechamics concept that TUNDRA SOILS. SOIL TEMPERATURE, THAW
distinguishes the mechantcall) effective pressure from the FACILITIES, BARROr AND DEADHORSE,
mechanically neutral pressure The frost.hcaisg pressure DEPTH. IATIIEMATICAL MODELS. FORE- ALASKA. FINAL REPORT.
appears in the solution of the differential equations for the CASTING. Calkin-. DJ.. Sep. 1976. FAA.NA-76-165. 41p..
simultaneous fin. of heat and watcr. of which the segregation. ADA-030 401.
freezing temperature is one of the boundar) conditions NIP 908 31-2585
MP 902 TRACE GAS ANALYSIS OF ARCTIC AND SU- SNOWDRIFTS SNOW :ENCES. UNITED
PERIODIC STRUCTURE OF NEW HAMP- BARCTIC ATMOSPHERE. STATES-ALASKA-BARROW. UNITED
SHIRE SILT IN OPEN-SYSTEM FREEZING. iMurrmann. R P. International Biological Program STATES. ALASKA---DEADIIoRSI;.
McGaw. R . International Symposium on Frost Action Tundra Biomc Structure and function of the tundra The existing snowdinfing conditions are descrilbed at the
in Soils. Luleg. Sweden. Feb. 1977 Proceedings. ccos)stcm Vol I. Progrcss report and propoual ab- Barrow anti I)cadhorse airfields und recommendations made
Vol I. University ~f LtileA. 1977. p 129-136. 2 rcf.. stracts, 1971. p 199-203 for minimizng the drifting snow at the I11-1 facilities The
31-2074 31-2118 problem of dnftrsit snow at the locIalier and glade slope
SOIL FREEZING. SOIL STRUCTURE. WATER ATMOSPIIHERIC COMPOSITION. GASES. fal.dities was a result of the struuvite themslcvt creating

drift, and causing outages The most economical method
TABLE. GROUND ICE. of eliminating the problcm at the rlld slope was rlocatlion
The periodic frorc structure of a glaciall)-dcpoisitcd slit MP 909 of the instrument shelter% such that the) are not in line
sol is analyzed using a metric grouping of sizes Four U.S. TUNDRA BIOME CENTRAL PROGRAM with the antenna masts anti the prcailing wind direction
specimcns wcre ftroen stmultaneously in open.s)stem frcerng 1971 PROGRF.SS REPORT. The locahter snowdtf1 were cxused ht the hulkincss of
with initial water tahles ranging from IS cm (6 in) to Brown. 1. International Biological P-ogram. Tundra the %upporting structure cart)irng the antenna, although it
105 cm (42 in) Rate of freezing saied from near zen Biome Structure anti function of the tundra eCoS)- a, celated on piles severe turbutente dlopt behind the
to 0ndivmmhr ea suremsnis on the average thickness tern Vol I. Progress report and proposal abstracts silructrre and the sntw dcl-si %,olden tnofences.
of individual ice layers and residual soil laers are tabulated 1971. p 244-270 0 ft high. in parallel ri.%s O0 ft apart vill control the
antI graphed fair each specim, with watertable depth and 7 7now duing an avetage %no, teAr M, let sitildics of
rateof.freezii- as independent %arihles. the das show 31.2121 each allernatie melhol were earned uot i, valilate the
that the ice.la)r thickness .lccrea.ses continuously with frcet. RESI'ARCIl PROJECTS suilus rroposals (Ath)
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MP 915 MP 920 penetration of the X-band radiation into the ice. The
VAPOR PRESSURE OF 2,4,6-TRINITROTOL- LAND TREATMENT OF WASTEWATER-CASE ability to separate tundra lakes rapidly and easily into theseVAPO PRSSUE O 2,.6-TINIROTL, ANDTRETMEN OFWASEWAER-ASE two classes via SLAR should be useful in understanding
UENE BY A GAS CHROMATOGRAPHIC STUDIES OF EXISTING DISPOSAL SYSTEMS . wide variety or problems.
HEADSPACE TECHNIQUE. AT QUINCY, WASHINGTON AND MANTECA,
Leggett, D.C, 1977, Vol.133, p.83.90, 23 refs. CALIFORNIA. MP 924
31-2565 Murrmann. R.P., et al. Waste Management Confer- DYNAMICS OF NEAR-SHORE ICE.
VAPOR PRESSURE. GAS CHROMATOGRAPHY, ence, 8th. Rochester. N.Y., April 28-30. 1976. Pro- Kovacs. A.. et al. Environmental assessment of the
TRINITROTOLUENE. ceedings, Rochester. N.Y.. 1976, 36p., 21 refs. Alaskan Continental shelf. Vol 4. Principal inves-
The vapor pressure of 2.4.6-trinitrotoluene was determined Iskandar. i.K. tigators' reports October-December 1976. Boulder,
by a gaS chromatographic headspace technique The vapor 31-3656 Colorado, Environmental Research Laboratories,
pressure from 12-40C was denved from the experimental WASTE TREATMENT. WATER TREATMENT. 1977. p.106-112.
data using the ideal gas law and then compared to extrapola. SOIL CHEMISTRY. WATER CHEMISTRY. IRRI- Weeks, W.F.
tions or literature data obtained by the Knudsen effusion
technique. Excellent agrement was obtained. Advn. GATION. UNITED STATES--WASHINGTON- 31-2776
tages of the chromatographic headspacc method over the QUINCY. UNITED STATES--CALIFORNIA- SEA ICE, FAST ICE, ICE MECHANICS. RADAR
effusion method were: (I) scrupulous purity was found to MANTECA. ECHOES, LOGISTICS.
be unnecessary since volatile impurities were chromatogsraph- Evaluations of Ion;-term systems for wastewater disposal
ically separated ft m the compound of interest. (2) the method on land by slow infiltration at Manteca. California. and MP 925
was highly sensitive uits; an electron capture detector, and Quincy. Washington. are presented Factors considered PRELIMINARY EVALUATION OF NEW LF
(3) the method was experimentally simple, requiring materials include site history, operational characteristics. current per-
that re readily available. i e.. a gas chromatograph. a tempera. formance and impact on soil characteristics. Domestic RADIOWAVE AND MAGNETIC INDUCTION
ture bath. a few septum-capped bottles, and gas-tight syringes. undisnfected wastewater has been applied at these locations RESISTIVITY UNITS OVER PERMAFROST

by flood irrigation for up to 20 years At Manteca. forage TERRAIN.M 916 vegetatio- (rye grass) has been continuously maintained while Sellmann, P.V. et al, June 1977, No 119, Symposium
ON THE ORIGIN OF PINGOS-A COMMENT. at Quincy a crop rotation has been practiced The system on Permafrost Geophysics. Vancouver, Oct. 12, 1976.
Mackay, J.R., 1976, Vol.30, p 295-298, Comment to at Quincy has been relatively heavily loaded by application Proceedings. p.39-42.
H. RyckborSt's paper (see 31-2549). 10 refs. of approximately IS cm/A (6 in.A) per week while at
31-2679 Mantecaanaverageofonly4 5cm/A(1.9in.A)ofwastewater Arcone. S.A. Delaney. A J.
PINGOS, GROUND ICE, SOIL WATER.SUBSUR- has been applied per week. At both sites a control field 32-2614

and two disposal fields were investigated for companson MEASURING INSTRUMENTS, ELECTRICAL
FACE STRUCTURES. ACTIVE LAYER, PERMA- Representative soil samples were collected at intervals to RESISTIVITY, ELECTROMAGNETIC PROS-FROST HYDROLOGY, ICE LENSES. ORIGIN a depth of 15O cm. These were analyzed for about 30 PECTING, PERMAFROST DISTRIBUTION.

pertinent chemical parameters including total and plant-availa.MP 917 ble heavy metals Soil solution samples were collected M
HIGH-LATITUDE BASINS AS SETTINGS FOR at So. and 160-c.m depths with suction lysimeters. Pretreat. P 926
CIRCUMPOLAR ENVIRONMENTAL STUDIES. ment water samples, peripheral drainage water and ground SNOW AND SNOW COVER IN MILITARY
Slaughter, C.W., et al. Circumpolar Conference on water samples were also collected. All water samples SCIENCE.
Northern Ecology, Ottawa, Sep. 15-18, 1975. Pro- were analyzed in the fields for pH. NH4-N. N03.N and Swinzow, G.K. Fuse/Ammunition/Environment
ceedings. Ottawa. National Research Council, Cana- ortho-P during three periods in 1974. Symposium, Picatinny Arsenal. Dover. N.J.. 1978.
da. 1975, p.IV/57-1V/68, 48 refs., In English with MP 921 p.1-239-1-262, 26 refs.
French summary. PROPOSED SIZE CLASSIFICATION FOR THE 32-2679
Santeford. H.S. TEXTURE OF FROZEN EARTH MATERIALS. SNOW COVER EFFECT. MILITARY OPERA-
31-2564 McGaw, R., 1975, 10p., Presented at Lea problames TION. MILITARY EQUIPMENT.
RESEARCH PROJECTS, WATERSHEDS, ENVI. posts par Ia gdlifraction. Recherches fondamentales Pertinentpropertiesofasnow coverarcthicknessesofindividu.
RONMENTS, INTERNATIONAL COOPERA- et appltqutes. Colloque nterdisctplanatre, Paris-Le al layers, snow density. hardness, grain sizes and temperatures

A snow cover is subject to constant metamorphism and
"ION. Havre, 23-25 April. 1975. Report No.311. 4 refs. its occurrence is subject to seasonal and geographic distribution.Much environmental research (Noth small scale and large) 32-626 A snow cover is a serious obstacle for traffic, especially
may logicaily be conducted within the larger context of FROZEN GROUND, SOIL STRUCTURE, CLAS- military transportation As a material, snow may be used
entire drainae basi"-Research Watersheds These are SIFICATIONS, GROUND ICE. for shelters, camouflage and fortification Observations
eatchments which represent major environmental settings (e S" The macroscopic fabric, or texture, of frozen earth materials of attenuation of fast projectiles and fragments arc reported.
Arctic tundra, subarctic taisa) and are specifically d-:ditcated represents a point-by-point summation of the microscopic It is concluded that snow may be a material seriously affecting
to research The hydrologic cycle of a complete cat:hmcnt nucleation. moisture flow, and heat flow around and between fue mechanisms of certain projectiles and may degrade
considered from precipitation through basin yield provides individual mineral particles. As such. frozen texture is ammunition effects Cited and recommended literature
a functional and conceptual base for considering inass. nutrcnt. intimately related to the basic mechanisms of ice scgregation. covers most of the aspects of the role of snow in warfare.
and erly transfer questions felevant to ecsystem function- A study of the details of frozen texture can lead to fundamental

ith prop planning and execution. advantages to new knowledge on the formation and structural effects of MP 927
be pined may include- economy of effort, better cooperation segregated ice A size classification derived from laboratory DELINEATION AND ENGINEERING CHARAC-
between disciplines, improved application of results to real- tests is proposed for the systematic mesurcment of the TERISTlCS OF PERMAFROST BENEATH THE
world problems, and enhan:ed potential for comparative stud. characterstic (banded) element of sy termaed soil and ice BEAUFORT SEA.
iamong circumpolar settin gs In hi h latitude, where in fine-grained granular materials. Graphs are presented

climte, transporttion and logistis, available scientific man- showing the .elationshln between the frozen texture of New llmann, P.V.. et al. Environmental assessment of the
power, and lack of good background data often combine Hampshire Silt and measured %alues of freczing rate as Alaskan Continental Shelf. Vol 4. Principal inves-
to render research both difficult and expensive. incrcascd determined by the 0 C isotlcrm tigators" reports Octobcr.Dccembr 1976. Boulder,
efficiency through integration of complementary biological Colorado. Environmental Research Laboratories,
and physical studies is especially attractive. In 1974. MP 922 1977 o p nvire.
75 a start was made toward such a circumpolar program DYNAMICS OF NEAR-SHORE ICE. 1977, p.234-237. I r.71hrughtheIntenatona Hydoloica Decde 11401).iniialBerg. R.L. Brwn, J., Blown. S E. Chamberlain. E.3..Through the International Hydrological Decade (ltID). initil Weeks, W.F.. et al. Environmental assessment of the Iskandar. A.. Ueda. H T
meetings of Swedish. Canadian. and U S scientists have Alasan
considered objectives of facilitating communication and data Alaskan Continental Shelf, Vol.4. Principal inves- 31.2780
exchange.andultimatelytmpromgunderstandingofh)drolog tigators" reports July.September 1976. Boulder. SEA ICE. SUBSEA PERMAFROST.
ic functioning in high.latitude ensironments In Alaska Colorado, Environmental Research Laboratories.
the 104-sq.km Canbou.Poker Creeks Research Watershed 1976. p 267-275. MP 928
provides one example of multi-disciplinasry. mult-agcncy re. Kovacs, A. UTILITY DISTRIBUTION PRACICF.S IN
search into environmental and hydrological behamour of 31-2630INO T E UOPE.
subarctinc uplands. with proision for ph)stcal and biological NORTHERN EUROPE.
snbeststions and wtpermentation Sii a cticucland SEA ICE. REMOTE SENSING. ICE CONDI- McFaddcn, T..etal.Jan. 1977. EPS3-WP-77-I.Sym.
efforts should prose useful in a %side %anety of disciplne. TIONS. RESEARCH PROJECTS posium on Utilities Delivery in Arctic Regions. March
specific and integrated scientific efforts MP 923 16-18. 1976. Edmonton. Alberta. Canada. p.70-95.

MP 918 INTERESTING FEATURES OF RADAR IMAGE- Aamot, H.W.C.
SEA ICE PROPERTIES AND GEOMETRY. RY OF ICE-COVERED NORTH SLOPE LAKES. 31-3076
Weeks, W.F., Dec. 1976, No.34. p.13 7 -17 1. Refs Weeks. W.F.. ct al. 1977. 18(78). p.129-136. In Eng- UTILITIES. PIPELINES. PLASTICS. POWER
p.16 7-171. lish with French and German summaries. 15 refs LINE ICING. FROST PROTECTION.
31-2290 Scllmann, P.V. Campbell. W.J. This report represents information on utility distribution s)s-
SEA ICE. ICE MECHANICS, ICE PHYSICS, ICE 31-3363 - tems gathered on a study trip to Scandinxla and Great
STRENGTH, ICE COVER THICKNESS. PRES- LAKE ICE. RADAR PHOTOGRAPHY, ICE Br tton and Iceland The information concerns nes tech-
SURE RIDGES WATER iNTERFACE. ICE SOLID INTERFACE. nology and materials in cold weather related problems and

ICE COVER THICKNESS, REFLECTIVITY. solutions The distribution s)stems inolv ed are water
and sewage lines. vacuum selnage and pncumatic solid wasteMP 919 UNITED STATES-ALASKA-NORTH SLOPE collection lines. heat distribution lines and electrical transns-DELINEATION AND ENGINEERING CHARAC- Side.looking airborne radar (SLAR) imagery obtained is April- stin lines In Sacden much infarmation was obtained

TERISTICS OF PERMAFROST BENFATll THE May 1974 f(rm the North Slope of Alaska between Barrow on plastic pipes for water and sagc lines and frost penetration
BEAUFORT SEA. and Iarrison Ba) indicates that tundra lakes can be separated protection There arc large dtitrict heating systcms in
Sellmann. P.V. et al. Environmental assescsment of the into tao classes Uased on the strength of the radar returns operation and muth onformation %as found (,n heat disiribution
Alaskan Continental Shelf Vol 4 Principal nves- Correlations beiwcen the areal paterns of the returns. limited pipe s)stems and long distantce heat transmastsn In Nor-6 Blver- ground observations gin lake depth% And water compositions. %a). where almost atl electrct) it proluced by h)dtro-
tilgatnrs" report% July-Septmber 1976, Bo,ildcr. and information obtattned from ItANDSAT imager) strongly electr..satitns.informaton*acollrtetoneecric transmis.
Colorado. Environmental Research Laboratories. Suggest that areas of fresh water laKcs giving weak returns sion line icing problcis and slf tuporting aerial cables
1976. p.53-60. 3 refs. are froren completely to the bottnm white areas giving strong for electrical dtsinbuaen A wealth if information was
Berg. R.L, Brown. J.. Blowm. S.E.. Chamberlain. hI.. returns are not This is a reasonable interpretatton inasmuch gathercd in It'adn where the water Ani %cwage systems
Iskandar. A., Ueda. H.T as the reflection coefficient assa:citied with the high.dtlectric- are among the odctl ant largest i. the world And where
31-2621 contrast tce.water interface would be rnuhly twelve times some material and methmit hase a long histor) of success

that asusxtc with the low-contrast ice-soil interface and other new ones ate being inittlied t)astrct heatingOFFSHORE DRILLING. DRII. CORE ANAL- Brackish lakes also give weak returns even when they Are technology is also highly dceloecd in I adon. sbt large
YSIS. ENGINEERING GEOLOGY. SUBSEA PEP- not completely frojen This is the result of the brine systems hxe not let evolvet Pneumatlcic sod wastes
MAFROST. present in the lower portion of the tee co er t,-.ing the colleclron y ittr are being introduced
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MP 929 MP 934 MP 939
FREEZE DAMAGE PREVENTION IN UTILITY REMOTE SENSING OF ACCUMULATED FRA- ICE ENGINEERING FACILITY HEATED WITH
DISTRIBUTION LINES. ZIL AND BRASH ICE. A CENTRAL HEAT PUMP SYSTEM.
McFadden, T., Jan 1977, EPS 3-WP-77-1, Symposi- Dean. A.M., Jr., National Hydrotechnical Conference, Aamot. H.W.C., ct al. Energy Environment Confer-
um on Utilities Delivery in Arctic Regions, March 16- 3rd (with the participation of the Municipal Section), ence. Kansas City. Mar. 27-31. 1977. Proceedings.
18, 1976, Edmonton. Alberta, Canada. p.221-231. 3 Quebec. May 30-31. 1977. Proceedings. Universit6 Kansas City. Missouri. 1977, 4p.
refs. Laval, Canadian Society for Civil Engineering. 1977. Sector, P.W.
31-3082 p.693-704, In English with French summary. 6 refs. 32-2681
WATER PIPES, PIPELINE FREEZING. ICE 31-3434 BUILDINGS. HEATING. HEATRECOVERY, RE-
PRESSURE, PRESSURE CONTROL. FRAZIL ICE. ICE CONDITIONS, REMOTE FRIGERATION.

SENSING, ICE COVER THICKNESS. IMPACT MP 940
STRENGTH, AERIAL RECONNAISSANCE. SEA ICE THICKNESS PROFILING AND UN-

MP 930 COMPUTER APPLICATIONS, ICE NAVIGA- DER-ICE OIL ENTRAPMENT.
FIELD PERFORMANCE OF A SUBARCTIC TION. Kovacs, A.. Offshore Technology Conference. 9th
UTILIDOR. The use of a broad-banded impulse radar s)stem for aerial Houston. May 2-5. 1977. Proceedings, Vol.3. Hous-
Reed.S.C.,Jan. 1977. EPS 3-WP-77-1. Symposium on detection of accumulated frazil and brash ice in a 9.5 km Texas 1977, p.547-550. 3 refs.
Utilities Delivery in Arctic Regions, March 16-18, rech of the St. Laurence Riser is deicribed The impact 32-2682
1976, Edmonton, Alberta. Canada. p.4 48-468. of ctcessise frazil ice accumulation on the extended na vigtiol, SAIE CE O
31-3092 season and on power generation is discussed Equipment SEA ICE. ICE COVER THICKNESS. MEASUR-U I S O W EN and technique arc evaluated, while the data are preseite ING INSTRUMENTS. RADAR ECHOES.as a contour map of ice thickness Results obtained with a unique dual-antenna impulse radarFOUNDATIONS. WATER SUPPLY. WASTE DIS- system used to profile first, and multi-year sas ice near
POSAL. Prudhoe Bay. Alaska. arc discussed A description of
This paper describes the design, construction. performance MP 935 t6e radar system is given along with reptesentativc field
and ultimate failure of a functioning utilddor. It is hoped AIR PHOTO INTERPRETATION OF A SMALL data From the radar impulse travel times obtained with
that the lessons learned in 'his case study description %ill ICE JAM. the use of dual antennas, calculations of thicknm. electromag-
be of interest and use :o engineers concerned with planning DenHartog. S.L, National Hydrotehnical Confer- nentc impulse ,.locity and effective dielectric constant of
and design of such systems. once, 3rd (with the participation of the Municipal See- the ice sere made. Ice thicknesses determined by direct

Uni. measurement and those calculated using the radar impulse
tinn), Quebec. May 30-3 . 1977. Prceedings, Un-travel times were found to be in good agrcemenL Continu-

MP 931 versit6 Laval, Canadian Society for Civil Engineering. ous ice thicknes profiles obtained with the radar were analyzed
EXAMINING ANTARCTIC SOILS WITH A 1977. p.

7
05-

7
19, In English with French summary. to provide reiresentative cross sections of first-year and

SCANNING ELECTRON MICROSCOPE. 31-3435 multi-yearsea ice. These cross sections orcal the undulating
Kumai. M. ct al, Dec. 1976, 11(4), p.249-252, 5 refs ICE JAMS, ICE MECHANICS. PHOTOINTER- bottom surface relif of both ice types. Calculatons are
Anderson, D.M, Ugolini, F.C. PRETATION, VELOCITY. SLOPES. AERIAL presented that indicate a significant samount of oil could

Atidrso. DM, Uolii, .C. HOTGRAPS.be trapped within this bottom relief should the oil be released
31-2963 PHOTOGRAPFS. under the ice from a sea-flor oil.productlon system.SOIL CHEMISTRY. WEATHERIG Air photios of a iall ice jam on the Pemilcwt~t Rivet MIA 94,

E N near Plymouth. N H. were taken three days after the jam
MINERALOGY, X RAY ANALYSIS. ELECTRON and compared wil- photos taken after the ice went out IONIC MIGRATION AND WEATHERING IN
.. ICROSCOPY, ANTARCTICA-BEACON VAL- Te %inter photos show a marked and sudden decrease FROZEN ANTARCTIC SOILS.LEY, ANTARCTICA-WRIGHT VALLEY. inflowsizeapparentlyindcatveoffastcrandlongermovemcnt Ugolini. F.C.. et al. June 1973. 115(6). p.461-470. 34
Rcsul. are reported of an insestigation by scanning electron of the ice The spring photos show a number of shallows refs.
microscopy (SEM) and energy dispersion X-ray anal)Asi and obstructions that apparently had no effect on the ic ,nderson. D.M.
(EDXA) of the morpholog). degree of eathering. and chcmi- mosement. It is concluded that this jam was ea-ed 28-617cal species of six samples of soils from Beacon Valley. by a change in slope and subsequent reduction in elocity. FROZEN GROUND CHEMISTRY. SOIL WATER.
lateral salley adjoining Beacon Vallcy. and lower Wright SOL CHEMISTRY FOE WATER
Valley. IDXA revealed II elements in the soil samples SOIL CHEMISTRY, UNFROZEN WATER CON-
sodium magnesum, aluminum, silicon, sulfur, chlorine. pots MP 936 TENT. ION DIFFUSION.
sium. calcium, titanium, manganse. sand iron Chromium. NUMERICAL SIMULATION OF AIR BUBBLER Soils of continental Antarctica are forming in one of the
palladium, and gold, sed in shadowing, were also found. SYSTEMS. most severe terrestrial environments. Continuously low
A typical SEM of soil from Beacon Valley showed rounded Ashton. G.D., National Hydrotechnical Conference. temperatures and the scarcity of water in the liquid state
grains, which had been subjected to much mechanical and 3rd (with the participation of the Muntipal Section), result in the development of desert-type soils. In an
chemical weathering Chemical species identified b) EDXA 3rd (wt t9 e U earlierexpenmenttodeterminethedegretowhchradimstisc
included Ca, M. and Na chlorides, and CaSO4 The Quebec. May 30-31, 1977. Proceedings, Universit6 NaC136 would migrate from a shallow point source in perma-
soil of eacon Valle) is ahumic. saline soil EDXA of Laval. Canadian Society for Civil Engineering. 1977. frost. moscment was observed To confirm this result.
the sandy soil of first lateral sallc) revealed a quartz particle p.765-778. In English with French summary. 7 refs. a similar experiment molsing Na22CI has b'en conducted.
showing se.thering. with contamination by Na. Ca. and 31-3438 Significantly less mosement of the Na22 ion was obsercd.
Fe. and CaSO4 The 3humic. saline soil of lower Wright BUBBLING. ICE PREVENTION. ICE CONTROL. Ionic moscment in the unfrozen interfacial films at minral
Valleyshowsgrains withsharpedges.indctintgweake athe- HEAT TRANSFER, MECHANICAL ICE PRE- surfaces in frozen ground is held io be important in ehemicat
ing and thus a relatisely young AgC .Manet:e and silicate VENTION, EQUIPMENT, ANALYSIS (MATt. scatherng in Antarctic and other desert soIS.
were found. and re. CaCI2. and KCI were identifid using fEiTIed) EP 942
EDXA. wig EMATICS). - MPA 942

The use of air bubbler systems to suppress ice formation MANAGEMENT OF POWER PLANT WASTE
isa technique which has been applted ina ancty of sitiations HEAT IN COLD REGIONS.

MP 932 and with sa.'ing degrees of success Recently mo.dimen. Aamot. H.W.C.. Sep.-Oct. 1975. 16(5). p.
2 2

-
24

. For a
GEOPHYSICAL METHODS FOR HYDROLOGI sional line source bubbler s)stcms were analyzed (Ashton. detailed treatment of this topic see 29-2708 (CRRELCOS 197RE ) in an effort to make aailable a tool which may TR 257).CAL INVESTIGATIONS IN PERMAFROST RE- be used i the design of a bubbler installation. That 32-2683
GIONS. anPrlysis -as ie steady.state oaluation of the mcling rate BUlLD HE

Hokstra. P., Conference on Soi-Watr Problems in of in :cccosr abose a bubbler system predicted on the DINGS. HEATING. HEAT RECOVERY,
Cold Regions. 2nd. Edrionton. Sep. 1976. Proceed- basis or the input %arables (depth. air discharge rate. water COST ANALYSIS.
ings. 1976. p.

7 5
-
90

. 6 refs. temperature). In actualoperation.hoocser.abubbler"sees* MI 943
31-1908 changing conditions such as drimal and longer.term weather WORD MODEL OF THE BARROW ECOSYS-conditions varying water temperatures, and depletion of the TEM.GEOPHYSICAL SURVEYS. PERMAFROST HlY- maailable thcrmal rcserve The simulation presented heinn JDROLOGY. ELECTROMAGNETIC PROSPECT- uses the stead)-state anal)sis declopcd earier tAshton. 1974) BrownJ.. et al. Conference on Productivity and Con.
ING. PERMAFROST INDICATORS. DISCON- and steps it in lime with each new condition detcrmrred scration in Northern Circumpolar Lands. Edmonton.
TINUOUS PERMAFROST. from the results of the previous time step In this sense Alberta. Oct.15-17. 1969 Proceedings. Edited by

the analysts herein ma) be considered quasi-steady. Results W.A. Fullcr and P.G. Kevan. Morgcs. Switzerland.
of the simulation are presented for an example case for International Union for Conservation of Nature and

MP 933 a inter in Duluth. Minnesota and iltastrate selection of National Resources. 1970. p.41-43
time step size effect of various strategies of intermittent

EFFECT OF SNOW COVER ON OBSTACLE operation. and .stialion in width of open water area with Pitelka. F.A .Coulomb. H N.
PERFORMANCE OF VEIlCLES. changing weathcr conditions 31.4099
Hanamoto. B., Oct. 1976. 13(3). p.121-140. Ii rcfs ECOSYSTEMS. TUNDRA VEGETATION. TUN-
For another verston see 27-2795. DRA SOILS. GRAZING. TEMPERATURE EF-
31-3028 MP 937 FFCTS. MOISTURE FACTORS. ANIMALS.
TRACKED VEHICLES. SNOA CO'vER EFFECT. REVIEW OF ICE PIIYSC.S BY P.V. HIOBBS. UNITED STATES-ALASKA-BARROW
COLD WEATHER PERFORMANCE. TOPO. Ackley. S F.. June 1977. 58(6). p.341-342. M 944
GRAPHIC FEATURES. TRAFFICABILITY 31-3517 SYTESIS AND MODELING OF THE BAR-
SNOW VEHICLES ICE PHIYSICS ROW. ALASKA, ECOSYSTEM.
Trafficability of terrain is a function of soft "oil. hard itr Couiiombe. H.N.. et al. Conference on ?roductivity
roufhSroutid.geomctric obtacles.cgctation. and the ricnnc NIP 938 and Conservation in Northern Circump lar Lands.
environment All of these tcrrain aspects are altered b) LONG DISTANCE HEAT TRANSMISSION Edmonton. Alberta. Oct.15-17. 1969 "roccedine.
cold temperatures and snow coser This paper examine, WITi STF
the effect of snow cn.er or. obstacle crossing petrermance .AM AND HOT WATER. Edited by W.A. Fuller and P G KeanMorges. Swit-
ef vehicles The mathxcatcial expressions desvrilbng tep Aamot. SI V C. ct al. Intcrnaltonal Total E~nerg) Con- rcrland. Internatinnal Lnion for Conseration of Na-
negotcition, trench .ros g. and slope %limbing on snow grem. Copenhagen. Oct 4-8. 1976. Prisccdings. 1976. lure ani National Resources. 1970. p 44-49. 6 refs
covered obstacles arc gisen in term of tracked sehicle. 39p.. 9 rcfs. Brown. J.
obstacle. and snow parameters Test, oft-otrackedchicle. Phclleplace. G 31.4100
on snow coseret slope s. strczm crossina. stcp and trenches 32-2680 ECOSYSTEMS. TUNDRA VEGETATION. TUN-
were conducted, and some .f the rcuhlts were compatd
with computed tlucs l)ifferences lkt%,cn computed ani hEAT TRANSMISSION. STEAM. WATER PIPE- DRA SOILS. MODElS. ANIMALS. COMPUfrER
experimental valucs arc attributed it- negt-.ting shprvnkare t.I%[:S. COST ANA.YSIS. CO\fPITLR PRO- APPLICATIONS. I.NITED STATE- ALASKA
and track deflection in the compitatirt n (Auth) GRAMS. BARROW
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rIP 945 IP 950 In anticipatin .s( miitary need!s 'w. gr&4dns and exesss..ng
ENVIRONMENTAL SETTING. BARROW. WINTER MAINTENANCE RESEARCH NEEDS. frze r---4 an attachmseni '-- be.- engineer ractors
ALASKA. Minsk. LD.. National Research Council. Transpor. ds he~ue. utrdu htaah.tef~d.e
Brown. J.. Conference on Productivity and Conseria- tation Research Board. Highway maintenance re- dr~c ? lou cuc jtaxa, go bulloze
tian in Northern Circumnpolar Langds. Edmonton. Al- search needs. repo"t ofa2 workshop held October 7-.10. attach ~rrs rcu i ahai~
berta. Oct.IS.17. 19%9 Proceedings. Edited by 1974, Washington. D.C. 1975. p.36.38. F!IWA-RD. tobtreskupro, ba21st mccdb osna
W.A. Fuller a-1 P.O. Kevan., Morges. Switzerland. 75.511. P9.247 125. Carghmestt CeopMlrtt Teszs in 'rsucn g-ase. and in
International Ilngion for Conservation of Nature and 32-240 "kd o~tuO,5 denocstuited tha: The rnihn and is cvung
National Resources. IW70. p.50-64.67 refs. WINTER MAINTENANCE. ROAD MAINTE.- " .L 'I' sLtid the- "Aos "er iin coditon

" that w3d nioenaly be met. In fr.,een grand. cutting31-4101 NANCE. ICE REMOVAL. ANTIFRF.EZES. ICE rz.c 1,.t 4Uf :3rlaeae
ENVIRONMENTS. ARCTIC LANDSCAPES. CONTROL. SOIL POLLfLTON_ 15 ft-nurn 17.6 mmn's? a: a j*0.res e tc=n speerdsd
TUNDRA VEGETATION. TUNDRA SOIL.S. NI 5 tnn(6 oiia 5rem6 rraga h
THERMAL REGIME. PERMAFROST. GEOMOR- COMPRFSIVF AND SHEAR STRENGTHS OF same~ deth in frores silt. ciatig ries aseraWe I a fIin
PHOLOGY. SHORELINE MODIFICATION. FRAGME' TED ICE COVERS-A LARAT (9 1 W= a? r: bo0% 30re10m an4 IS-tre as enru .Pccfs.

RAO*hocc.c-%u$ azsorted c- cleragy a: the lerdum
UNITED STATES-ALASKA-BARROW. RY STUDY. speed i'$iire. s ed for f.*%c designs includteThe barrow rvironnierA can be characterized as follow. Cherig. S.T.. et id. Aug. 1977. No.206. 82p.. ADA-045 changes in the tanth toesp -rwn "n Ch=Mee in the
(1) Situated at the riocthern extremity of tie Arctic Coastal26 ned.dofatuededrm odetrcs.
Plain. it his a climate Conasstng of long. dry. cold wint 4.7 es nterfnchnsb rTnZ h

and shorg. M06L co sun s The tate is moeae Tatinclaux. J.C.
by the influecec of the Arctic Ocean. (2) vrciwaion 32-1309
is madow-bie with as aibunidance of scidges. gpasses, herbis IFLOATING ICE. COMPRESSIVE STRENGTH. MP 956
anidafewdwassmrub speces. (3) Sils arc predtnatly SHEAR STR.ENGTHI. AIR TEMPE.RATURE ICE FOG SUPPRFSSION USING
wet. with an average Seasonal thaw of Tilixtxmatdly 40 WATER TEMPERATURE. ICE STRUCTURE. MONOMOLECULAR FILMS.
emT (4) Perennially frozen gmri underlies threfetire ~~deg . nentoa %moimo:Cl c
land surface to depits in excess of 300 meric.v (5) mhe NIP 952 M~de.T.ItrainlSnrsus~.Cl e
necar-surface coastal r-Maridiment arc mainei in origi PROCEEDINGS OF THE SECOND INTERNAS gions Engineering. 2nd. Fairban:-ks. Aug- 12-14. 1976.
andmid-tolate.Pitistoceaesoae~ (6iTtetund.alndspe TIONAL SYMPOSIUM ON COLD REGIONS Proceedings. Fairbanks. C7n:seruty of Alaska. Cold
is eharcteuired by sewie r~oorc pirmcstcs such as lake ENGINEERING. Regions Engineers Professurnal Association. 1977.
erosion. polygonal Fround forration andl frost stirring eef Burdick. J.. ed. Fairbanksi. University of Alaska. Cold p.3 6

1-367. 6 refs.
the soil. 32.306

Regions Engineers Professional Association. 17.ICE FOG. COUNTERMEASURES. FILMS.597
p.. For individual papers see 32-283 through 32- CHEMICAL REACTIONS.

320.
MP 9l" Johnson. P.. cd. Eierimcnent in iC fogspeet - u$it dieC -e 3an

reductionl sbdies of iescral chemical fil=s awe 4.liscssse.
BIBLIOGRAPHY OF THE BARROW. ALAS"A 32-2g2 Ads=&Mageand hs!%u of diffrent fslms ate eras&ii
13IP ECOSYSTEM IMODEL. MEETINGS. ENGINEERING. LOW TEMPERA- AMd technisque for munimrra; some .4 li sa issd-uta
Brown. J.. Confereo-e on Productivity and Consersa. TURE RESEARCH are decr _cil Fg acin b-St icc f.g and cold -apor
tion in Northern-i Circumpolar Lands. Edmonton. Al- MP 953 fi'g. c=n be aO-.esed sery enmAca& =s these Mcm.
berta, Oct !S-il. 19%9. Proceedings. Edited by FREEZE DAMAGE PROTECTION FOR UTIL. 1  it 5 o foe iga gra= eda be :s: by hsd
W.A. Fuller and P.G. Kevan. p.65.?3. TY LINES. trcLniqvce un1.c
31-4102 McFadden. T.. Intcrnitinnsl S)mposiun o-n Cold Re.
BIBLIOGRAPHIES. ECOSYSTEMS. BIOMASS. gin niern.2d arak.Ag 2 13976.
ARCTIC REGIONS. MODEiLS. UNITED STATES Precip arak.Uiest fAak.Cold MP 957
-ALASKA-BARROW. RgosEgnesPfesoaAsoatn.1977. MEASURING UNMFTERED %-TEAM USE

p.12.16.2 refs. WITH A CONI)FNSATE PUMP CYCLE COUN.
32-234 TEEL
WATER PIPES. PIPELINE FREEZING. PIPE. Johnson. P.R.. Internsational S~rnp.,siun% on Cold Re.

MIP %47 LINE INSULATION. ICE PRESSURE_ gions Engineering. 2nd. Fairbanks. Aug. 12.14. 1976.
CRREL IS DEVELOPING NEW SNOW LOAD A method for pitioning freeze da=Wg and restutan pzpe Proceedzngs. Fairbanks, neit of Alaska. Cold
DESIGN CRITERIA FOR THE UNITED fraclre -as deedogied i=6 g iso'lation us otion the. pfes~ir Regions Fngzneers Profcassm.nal Assm=ator. 1977.
STATES. buildup an sabseqeent dansage area A pressure relief p.434-442. 21 rcfs.
Tobiasson. W..ct al. Feb. 1976. 33rd. p.7 0.7 2. Extend. des-ice fabri~cated largely fromt cnnt pipeg" epnet 32-313
ed abstract only. 10 refs was designed snd tested. ftesults. s1ow Oka. a silinafkeat B
Redfield. R. portion ae die, failures can be eliminatcd F~en-s iILDINGS. HIEAT LOSS. S1T.AM. PUMPS.

31-4230 into the mechans.n inso;%ed in pipe freering h-as shon MEASUREMENT.
SN WLOD.4OFS2ESG1C0ERA that some of die old concepts are incorrect and ncw taught The irelm heat use ax a ceenbsnttT-s dormiory and .15ccSNW OAS.RO FS DSIN RIERA. into the actual freerng roes has resc!ted bilding at hielson ..An. Alxa" xas rmcesae -et a 30).

MP94daY Nerod uig A ciun-r t tecnest zreturn ipiNIP '54 The genera rrlai &shrps between i-.np cee frequeny
USE OF A LIGHT-COLORED SURFACE TO am. cone_.osute ns wer, itriem This ixfar a uwa

MIP 948 REDUCE SEASONAL THAW PENETRATIO usdt ca-rt 4ce s se, n sescncsr o

FFTECTS OF RADIATION PENETRATION ON BENEATH EMBANKMENTSi ON PERMA- a,%3 heat .s -,:h :te Wube of -um-s PC:rs %e
SNOWMELT RUNOFF HYDROGRAPIIS. FROST. Tye heat usedc by thec y-14ding c.ss; t cons ta ae-unt load
Colbeck. S.C. Feb. 1976. 33rd. p.7 3-82. 10 refs. For Berg. R.I.. et al. lntcrnstoal Symposium on Cold I- water heang suit heat. 1-s ws-.- die !...d-X and
this paper in anothe. fom see 31-4171- Regions Engineering. 2rd. Fairbanks. Ault 12.14. rati 05i roe spac-e htxn~i The sa Abie space.

31-4211 3976. Proceedings. Fairbanks. Unisersit) of Alask. tft ad wasjr_- st gl. - h oii&artmea
SNOWMELT. RUNOFF. SOI.AR rADIATION. Cold Regions Engineers Professional Association. Thtts ncos Se f.r.t as . ~ Through
WATER FLOW. 39777. p.X6-99. 9 refs. the wizs ai ftspcli that Oxe sc.-n isapnwno
Water flow through the unsaturatee portion of a snopack Quinn. W.F. air rsd=ang fr etlto and to c s:rot rn1 epeaue
*:srftme =--g %aris assumtptions about raixtisi penetra- 32.289 Thei condensate ;ump sc o-re port to heIrs nepe

t*r th ~: snow Th results sho. that for the purposes PERMAFROST CONTROL.. EnMBANKMEN\Ti s en fmaurn truevtas o nser
of hydrotog.. fwcecastarg. it's sufficiently accurate to asurt THAW DEP"TH. SURFACE STRLCTL RE. SOLAR h enrg .oners:.o 4tde b - -P stde of asti
that all o& die radix.w, ahsisep:ion occars on the surface RADIATION. ABSORPTIVITY arrcm itds.os .4bttog ha
The e-rnr in the calculation of fir- is largecst fr sery rte. construction or ernh-Anment on rmafrost. a.cury
shallow snowpacks but this error is rcduced by radiatin
absorption at the bas of the snow a=d by thec rouging in ron wI..re the meani round triercai.. is close
of =eltiater throug~h the sitaraled baual layer to thet-nels ritusat fesultu in =%c:*ngo:.ferr-.afXrt M P 953t

which may cause ecsis stait aenz The drpd, 4 mcf ' REINSULATING OL 01. V001) FRAME BUILD.
(tiss genetratasss i Lnsdrl 1r-sraseil sh~s-' Th surface
.: the embatsnmett he c Zeri w-cth abi.'eosseI INGS WITH UREA.FORtMALDEIIYI)E FOAM.
This increased mcitel.sults from greater ai-smpoi of Tolitzutin. W . et al. Intcr-.a::-nal S) ururn= ew Coild

MIP 949 %,-!a: radiation by The da:1 sutfac A Ljtclrfsiae Regions. lingineerini.g. Fatrbat-s. A;:; 1U-14.
ATMOSPHERIC TRACE METALS AND SVL- (-hite tfri rainti has heen used o,% the aspbhat runway 19 6. Prmccdings. I airbanil. L .sriioff X. .ka.
FATE IN THlE GREFENLAND ICE SHEET. at Th-ule AlN. flrrentIAd (a sold fV7Vsi-.ams Uitfi Cold egin nier rfsura s~ss.
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MP 959 MP 962 MP 967
SOME ECONOMIC BENEFITS OF ICE REPETITIVE LOADING TESTS ON MEM- EFFECT OF SEDIMENT ORGANIC MATTER
BOOMS. BRANE ENVELOPED ROAD SECTIONS DUR- ON MIGRATION OF VARIOUS CHEMICAL
Perham, R.E., International Symposium on Cold Re- ING FREEZE THAW. CONSTITUENTS DURING DISPOSAL OF
gions Engineering, 2nd, Fairbanks, Aug. 12-14, 1976, Smith, N., et al, Preprints of papers presented at a DREDGED MATERIAL
Proceedings. Fairbanks, University of Alaska, Cold specialty session of the ASCE Fall Convention and Blom, B.E., et al, May 1976, WES.CR-D.76-7, 183p.,
Regions Engineers Professional Association, 1977, Exhibit, San Francisco, California, Oct. 17-21. 1977, ADA-027 394.
p.570-591, 29 refs. American Society of Civil Engineers, 1977, p.171-197, Jenkins, T.F., Leggett, D.C., Murrmann, R.P.
32-319 15 refs. 32-850
ICE BOOMS, ICE CONTROL, RIVER ICE, Eaton, R.A., Stubstad, 3. SEDIMENT TRANSPORT, WASTE DISPOSAL,
LOADS (FORCES), COST ANALYSIS, ECONOM- 32-562 WATER POLLUTION, WATER CHEMISTRY,
ICS. FREEZE THAW TESTS, ROADS, SUBGRADE DREDGING
In early winter, ice booms are used to assist nature in PREPARATION, PROTECTIVE COATINGS, MP 968
quickly forming a solid ice cover on overs The open SOIL AGGREGATES, SOIL STRENGTH, DY- WASTEWATER TREATMENT ALTERNATIVE
water, insulated in this way, is no lonfler the source of NAMIC LOADS. N E E
frazil ice which, in the past, has caused ice jams, flooding, NEEDED.
and the loss of electrical generating capacity. They function MP 963 Iskandar, I.K., et al, Nov. 1977, 14(11), p.82-87, Refs.
in other ways As well such as strengthening the ice sheet DYNAMIC IN-SITU PROPERTIES TEST IN Sletten, R.S., Jenkins, T.F., Leggett, D.C.
edge against subsequent damage and restraining its movement. FINE-GRAINED PERMAFROST. 32-974
Ice booms are basically lines of floating timbers or pontoons
held in place by heavy cable structures connected to buried Blouin, S.E., Preprints of papers presented at a special- WASTE TREATMENT, WATER TREATMENT,
anchors. They were developed and are used mainly by ty session of the ASCE Fall Convention and Exhibit, SEEPAGE, SEWAGE TREATMENT.
hydroelectric power groups but they also help facilitate ship San Francisco, California, Oct. 17-21, 1977, American
navigation in wsnter The cost of these ice control devices Society of Civil Engineers, 1977, p.2 82 -3 13 , 19 refs. MP 969
over the past 17 years has ranged from about $48/ft (S56Im) 32-565 ICE DECAY PATTERNS ON A LAKE, A RIVER
to $333/ft ($1094/m) with one set costing approximately PERMAFROST PHYSICS, EXPLOSION EF- AND COASTAL BAY IN CANADA.
$1.500,000 Ile value of many ice booms can best be Bilello, M.A., Canadian Association of Geographer.related to the cost of replac:ng the electric power that could FECBAS, BLASTING.

$1,50,00 Te vlueof mny ce oom ca bes be FECS BASTNG.Programme and abstracts tof the CAG Conference,
be lost if they were not present, as opposed to trying to MP 964 1977], University of Regina, 1977, p.

12 0.1 27. 4 ref.
choose a cost basis for a flood. A rough estimate of CASE FOR COMPARISON AND STANDARDI- 32-929
$001/kWh for the value of replacement power is used here.
The most valuable ice boom could be the Lake Erie lc, ZATION OF CARBON DIOXIDE REFERENCE ICE COVER THICKNESS, ICE BREAKUP, ICE
boom which saves an estimated $13,000,000 per year. Next GASES. DETERIORATION, LAKE ICE, RIVER ICE, SEA
are the ice booms on the Beauharnois Canal which are Kelley, J.J., et al, Interbiome Workshop on Gaseous ICE.
used with particular operating techniques to save approximately Exchange Methodology, Terrestrial Primary Produc-
$4,300,000 per year. Ice booms can also help save millions tivity, Oak Ridge National Laboratory, 1973. Proceed- MP 970
in shipping costs as well by stopping excessive ice movements ings, 1973, p.163-181, 18 refs. RATETHE INFLUENCE OF GRAZING ON
during the navigation season in winter on the Great Lakes Coyne, P.1. THE ARCTIC TUNDRA ECOSYSTEMS.

32-675 Batzli, G.O., et al, 1976, 2(9), p 153-160.
CARBON DIOXIDE, ENVIRONMENTS, PHOTO- Brown, J.
SYNTHESIS, MEASURING INSTRUMENTS, 31-394
TUNDRA BIOME, SPECTROMETERS. RESEARCH PROJECTS, TUNDRA VEGETA-
Infrared gas analytical techniques have made it possible to TION, ECOSYSTEMS, ANIMALS, GRAZING,
detect small amounts and changes in carbon dioxide in PLANTS (BOTANY), TUNDRA SOILS.MP 960 the environment. The reliability and intercompaison of

YUKON RIVER BREAKUP 1976. these measurements depends on the ability to caibrate the MP 971
Johnson, P., et al, International Symposium on Cold IRGA with a high degree of precision and accuracy A COMPUTER MODELING OF TERRAIN
Regions Engineering, 2nd, Fairbanks, Aug. 12-14, mutual comparison scheme is presented to provide a method MODIFICATIONS IN THE ARCTIC AND SU-
1976, Proceedings, Fairbanks, University of Alaska, for calibrating an infrared gas analyzer and to document BARCTIC.
Cold Regions Engineers Professional Association, changes that occur in C02 reference Sas standards. It Outcalt, S.I., et al, Symposium: Geography of polar1977, p.592-596, 8 refa. is suggested that a need exists to establish a central referenceBurdick, ., Esch, D., McFadden, T, Osterkamp, T.E., gas laboratory for the purpose of supply investigators with countries. XXIII International Geographical Con-
urick, J. . accurate reference gas standards. (Auth.) gress, Leningrad, USSR, 22-26 July 1976, edited by J.

Zarlitg, . MBrown. Selected papers and summaries. CRREL
32-320 MP 965 SR 77-6, Hanover, New Hampshire, U.S. Army Cold
RIVER ICE, ICE BREAKUP, ICE LOADS, OFF- WASTEWATER TREATMENT IN COLD RE- Regions Research and Engineering Laboratory, 1977,
SHORE STRUCTURES. GIONS. p.24-32, 379, In English with Russian sum-

recently completed bridge across the Yukon River, north Sletten, R.S., et aD, 1976,15p., ADA-026 156, Unpub- mary. 41As038.
of Fairbanks, Alaska, provides an opportunity for studying lished report. Brown, J.
breakup processes and measuring ice forces on a structure Uiga, A. 32-1305
in a major river where ice conditions are near the continental 32-1274 TERRAIN IDENTIFICATION, COMPUTERIZED
extreme Above the bridge the river flows through the WASTE TREATMENT, WATER TREATMENT, SIMULATION, MODELS, VEGETATION. PER-
200-mile long Yukon Flats, a marshy, lake-dotted area. The MILITARY FACILITIES. M A O N SR T E, HUMNTATO R
multiple channels of the river meander back and forth providin retet ae MAFROST STRUCTURE, HUMAN FACTORS.
a very large water surface for winter ice production. The ewtc treatment at remote mitary istllationsin Alaska
winters are long and severely cold with only light snowfall presently .onsists of aerated lagoons and extended aeration MP 972
so the Flats produce scry large quantities of thick ice which package plants Although performance data for these sys- LOCK WALL DEICING.
pass through the bridge each spring. The bridge is a tems arc either very limited or in most cases nonexistent. Hanamoto, B., Lock wall deicing studies, edited by B.
six-span continuous orthotropic-deck structure spanning a indications are that most of these systems can no: eet Hanamoto. CRREL SR 7722, Hanover, New
2,000-foot channel Five reinforced concrete piers secured secondary fmucnt crcria s defined by the EPA ProceHses amoto. CReL Re77-22, anovern
to bedrock with prestressed rock anchors are subject to for upgrading to mect the new cntena must be as simple Hampshire, Cold Regions Research and Engieerng
river ice. Steel legs rise from the tops of the piers to as possible to design, build and operate. In particular, Laboratory, 1977, p 7-14, ADA-044 943.
carry the deck USACRREL, University of Alaska. and the requirements for operstios and maintenance should be 32-1350
Alaska Department of Highways personnel observed ice- minimal due to the remote, isolated nature of most of the ICE REMOVAL, ICE PREVENTION, INFLATA-
bridge interactions during the 1976 breakup Time lapse camps Processes which appear to bh feasible include BLE STRUCTURES, PROTECTIVE COATINGS,
and regular speed Super 8 movie and 35mm still photographs land application, intermittent filtration, and variations of pond- LOCKS (WATERWAYS).
were taken. Several types of ice failure were observed ing.
including crushing along the full width of the piers, splitting. MP 966 MP 973
combined splitting and crushing and non-fadure PASSAGE OF ICE AT HYDRAULIC STRUC- LOCK WALL DEICING WITH HIGH VELOCITY

TURES. WATER JET AT SOO LOCKS. MI.
Calkins, D.J., et al, Annual Symposium of the Water- Calkins, D.J., et al, Lock wall deicing studies, edited by
ways, Harbors and Coastal Engineering Division of B. Hanamoto. CRREL SR 77-22, Hanover, New
ASCE, 3rd, Fort Col!ins, Colorado, Aug. 10-12, 1976. Hampshire, Cold Regions Research and Engineering
tProceedings, New York, American Society of Laboratory, 1977, p.23-35, ADA-044 943, 2 refs.
Civil Engineers, 1976, p.1726-1736, 32 refs. Mellor, M., Ueda, H T.MP 961 Aho GD.32-1351

INFRARED DETECTIVE: THERMOGRAMS Ashton, G.D.3231
ANDROOF MOISTRE 32.836 ICE REMOVAL, WATER EROSION, HIGH PRES-
AND ROOF MOISTURE. HYDRAULIC STRUCTURES, ICE LOADS, ICE SURE TESTS, LOCKS (WATERWAYS).
Korhonen, C., et al, Sep. 1977, 19(9), p.41-44. MECHANICS, ICE BOOMS, ICE STRENGTH, MP 974
Tobiasson, W., Dudley, T. RIVER ICE, ICE CONTROL. LABORATORY EXPERIMENTS ON LOCK
32.508INFRARED EQ ME, The passageofice throughhydraulicstrcurcsisan importrnt WALL DEICING USING PNEUMATIC DE-INFRARED EQUIPMENT, ROOFS, MOISTUR consider in the construction of such works in the northern VICES.INSULATION. areas The performance of anus structures in passing
Four building roofs at Pease AFB were surveyed with a ice has beei: documented mainly in descriptive terms. however, Itagaki, K, et a]. Lock wall deicing studies, edited by
hand-held infrared camera to detect wet nsulation Areas some physical measurements have been made on the volumetrit B Hanamoto CRREL SR 77-22, Hanover, New
of wet insulation on these roofs ,cre marked with spray ice discharge through such opemngs. By expressing the Hatpshire, Cold Regons Research and Engineering
paint, and 3-in-din core samples of the built-up membrate ice discharge as a surface concentration, meaningful site Laboratory. 1977. p 53-68. ADA-044 943, I ref
.',d insulation were taken to .crify wet and dry conditions comparisons can be made. Physical model studies on Frank. M.. Acklcy. S.F
Flashinq defects are considered responsible for most of the various aspects of ice related problems in rivers and at 32 M.3e2
wet insulaton uncovered in this survey Recommendations their structures have been increasing within the last five 32-1352
for maintenance, repair, and replacement were developed years. One major problem ac is the assessment and ICE REMOVAL. INFLATABLE STRUCTURES,
from the infrared surveys, core samples and visual examina- influence of the strength of ice. which applies to both the LABORATORY TECHNIQUES, LOCKS (WA-
tions field and laboratory studies TERWAYS).
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MP 975 tion and freeze-thaw cycling for applied pressures in the MP 983LAND APPLICATION OF WASTEWATER FOR- range of 093 to 3073 kPa It was observed that as EXAMINATION OF THE VISCOUS WIND-much as 20 percent or more volume reduction results whenAGE GROWTH AND UTILIZATION OF AP- dredged material with liquid limits in the range of 60 to DRIVEN CIRCULATION OF THE ARCTIC ICE
PLIED NITROGEN, PHOSPHORUS AND 90 percent is subjected to one cycle of freezing and thawing COVER OVER A TWO YEAR PERIOD.
POTASSIUM. The degree of overconsolidation by freezing and thawing Hibler, W.D., III, et al, Sep. 1977, No.37, p.95-133,27
Palazzo, A.J., Cornell Agricultural Waste Manage- appearstodecreasewithincreasingamountsofcoarsematerial refs.
ment Conference, Ithaca, N.Y., 1976. Proceedings. nd with increasing plasticity. The vertical permeability Tucker, W.B
Land as a waste management alternative. Edited by of all materials examined was increased as much as two 32-1696orders of magnitude, the greatest increase in permeabilityR.C. Loehr, Ann Arbor, Mich., Ann Arbor Science, occumng for the fine.grained materials at the lowest stress SEA ICE, WIND FACTORS, VISCOUS FLOW,
1977, p.171-180, 8 refs. levels MATHEMATICAL MODELS, BOUNDARY
32-1526 VALUE PROBLEMS.
WASTE DISPOSAL, SOIL CHEMISTRY, WATER MP 979 A detailed re-examination of the viscous approach is made
CHEMISTRY, LAND DEVELOPMENT, PLANTS WASTEWATER REUSE AT LIVERMORE, CALI- by companing predicted with observed ice drift in the Arctic
(BOTANY), GRASSES, GROWTH. FORNIA. basin over a two-year period employing a viscous constitutive
Datahavebeenpresentedonthegrowthandchemicalcompost- Uiga, A, et al, Cornell Agricultural Waste Manage- law having both bulk and shear viscosities Numericaldrift calculations for the Arctic Basin are carried out attion of forages when influenced by vanous application rates ment Conference, Ithaca, N.Y., 1976. Proceedings. 4-day intervals over a two-year period employing periodic
of wastewater during 1974 ard 1975. The results show Land as a waste management alternative. Edited by boundary conditions Drift predictions are compared with
that the greatest average annual forage yields and N and R.C. Loehr, Ann Arbor, Mich., Ann Arbor Science, the observed drift of three contemporaneous drifting stations
However, forage removal effi ency of applied N and P 1977, p.511-531, 24 refs. with reasonable agreement. The largest errors are found

was greatest at the lowest application rate of S cm/wk. Iskandar, I.K, McKim, H.L. to occur in late summer, and may be due to nonsteady
as te current effects. Boundary value calculations show thatAt 3e percen t of the applied f e EN, R reduction of the shear viscosity (while siill maintaining aand 35 e tof the applied P was contained n the forage WASTE TREATMENT, WATER TREATMENT, large bulk viscosity) reduces the excessive stiffening often

Analyses performed in 1974 and 1975 showed a reduction WATER CHEMISTRY. found in viscous models while still maintaining substantial
in the levels of K in the soil and forage in 1975 relative Wastewater reuse occurs at Livermore. California by applica- changes in drift direction due to boundaries Sensitivity
to 1974, which indicates a requirement for K fertilization
for sustained productivity The rcducton in K was related tion of treated effluent to a golf course, to a farmland, studies show steady current effects to be small for drift
to the large quantities of this ezement required by crops to an arport area and to a stream. Salinity problems rates over tens of days but not negligible for cumulative
and its low concntrtion in the wastewater. Soil ccurred on the clay soils of the golf course because require- drift over years.ad itshowcne trtion in thwastowater Sdol hangeable ments for daily site access and wastewater application were
also showed reductions in soil pH and total exc contradictory. The effluent was successfully reused at MP 984
cations to levels which could be corrected by liming the agriculture site and disposal area. The outfall discharge ANALYSIS OF ENVIRONMENTAL FACTORS

MP 976 ncresd the total dissolved solids of the receiving water AFFECTING ARMY OPERATIONS IN THEand discharged large quantities of chlorine Soil chemical
PRELIMINARY EVALUATION OF 88 YEARS nalysis showed that exchangeable sodium percentage, total ARCTIC BASIN.RAPID INFILTRATION OF RAW MUNICIPAL phosphorus, solublosphosphorus, pH, and organic carbon were Sater, J.E, ed, Montreal, Quebec, Feb. 1962, 1 Ip., For
SEWAGE AT CALUMET, MICHIGAN. changed but not criticsilly by effluent reuse The changes, a more extensive report see SIP 21843.
Baillod, C.R., ct al, Cornell Agricultural Waste Man- except in pH, could be explained by eisring agronomic Arctic Institute of North America.
agement Conference, Ithaca, N.Y., 1976. Proceed- techniques for irrigation in a semi-and climate 32-1902
ings. Land as a waste management alternative. Edit- ENVIRONMENTS, MILITARY OPERATION,
ed by R.C. Loehr, Ann Arbor, Mich., Ann Arbor MP 980 RESEARCH PROJECTS, MILITARY RESEARCH,
Science, 1977, p.489-510, 16 rels. DETERMINATION OF 2,4,6-TRINITROTOL- ARCTIC REGIONS.
Waters, R.G., Iskandar, I.K., Uiga, A. UENE IN WATER BY CONVERSION TO NI-
32-1527 TRATE. MP 985
WASTE DISPOSAL, WATER TREATMENT, Leggett, D.C., 1977, Vol.49, p.880, 5 refs. ARCTIC TRANSPORTATION: OPERATIONAL
LAND DEVELOPMENT, SEEPAGE, SEWAGE 32-1530 AND ENVIRONMENTAL EVALUATION OF AN
DISPOSAL, WATER CHEMISTRY. WATER TREATMENT, WATER CHEMISTRY, AIR CUSHION VEHICLE IN NORTHERN

'A ASTE DISPOSAL, WASTE TREATMENT. ALASKA.
MP 977 Abele, G., et al, Feb. 1977, 99(1), p.176-182, 8 refs.
URBAN WASTE AS A SOURCE OF HEAVY MET- MP 981 Brown, J.
ALS IN LAND TREATMENT. WATER VAPOR ADSORPTION BY SODIUM 32-1801
Iskandar, I.K, International Conference on Heavy MONTMORILLONITE AT -SC. AIR CUSHION VEHICLES, TRANSPORTATION,
Metals tn the Environment, Toronto, Ont., Canada, Anderson, D M , et al, 1978, Vol.34, p.638-644,8 refs TRAFFICABILITY, ARCTIC LANADSCAPES,
Oct. 27-31, 1975. Proceedings, Toronto, Canada, Schwarz, M., Tice, A.R. ENVIRONMENTS, ENVIRONMENTAL IM-
t1
976

j, p.417-432, In English with French sum- 33-634
mary. 36 refs. WATER VAPOR, ADSORPTION, LOW TEMPER- PACT, TUNDRA VEGETATION. DAMAGE.
32-1528 ATURE TESTS, CLAY MINERALS, MARS (PLA- MP 986
WASTE DISPOSAL, SOIL CHEMISTRY, MICRO- NET). SEA ICE ENGINEERING.
ELEMENT CONTENT, PLANTS (BOTANY), A large amount of interest has recently been expressed Assur, A., International Conference on Port and
LAND DEVELOPMENT, SOIL POLLUTION pertainn to the quanitity of physically adsorbed water by Oca EniergUdrActcC dtos,3dASE MEL S. the Martian rgolth. Thmut odynamic calculations based Ocean Engineering Under Arctc Condtons, 3rd,

on experimentally determined adsorption and desorption iso- Fairbanks, Aug. 11-15, 1975, Vol.1, University of
Heavy metal accumulation in soils and forages of a slow therms and extrapolated to subzero temperatures indicate Alaska, 1976, p.231-234, Extended sumrmiary only.
infiltration prototype land treatment system over a two year that physical adsorption of more than one or two monomolecu- 32-2211
period is discussed Uptake of heavy metals by plants lar layers is highly unlikely under Martian conditions. Any SEA ICE, ICE MECHANICS, ENGINEERING.
and soils vaned according to the amounts applied, soil type, additional water would find ice to be the state of lowest
and mode of wastewater application. CI-arlton silt loam energy and therefore the most stable form. To test the NIP 987
soil retained more heavy metals than Windsor sandy loam validity of the thermodynamic calculations, we have measured ISLANDS OF GROUNDED SEA ICE.
Heavy metals were confined to the top I5 cm of the soil adsorption and desorpion isotherms of sodium monimoritto-
and vertical mosement occurred only in the soil from the nile at -5C. To a first approximation it was found to Kovacs, A., et al. Environmental assessment of the
treatment receiving the highest application rate (15 cm/wk) be valid Alaskan continental shelf, Vol. 14, Ice. Principal In-
Movement of heavy metals in this treatment was thought vestigators' reports for the year ending March 1976,
to be due to a redistribution of organic matter (hydraulic MP 982 Boulder, Colorado, Environmental Researcheffect), a decrease in soil pH or both. Forage% (quack
grass) from all the treatments contained much higher concen- ROOF LOADS RESULTING FROM RAIN ON Laboratories, 1976, p 35-50, 28 refs. Preprint from
Zrations of heavy metals than the control There were SNOW; RESULTS OF A PHYSICAL MODEL. 1975 POAC Conference.

significant differences in plant tissue heavy metal accumulation Colbeck, S.C., Dec. 1977, 4(4), p.482-490, In English Gow, A.J., Dehn, W.F.
between the different 4ut3. This was related io the concen- with French summary. I I refs. See also 32-I1151 3 1-629
tration of heavy metals in the applied effluent. Forages (CR 77-12). ICE ISLANDS. REMOTE SENSING, SPACE-
from the second cut contained Cd and N, and to some 32-1648 BORNE PHOTOGRAPHY. BATHYMETRY.
extent Cu at toxic levels, whil Zn, Cr, Hg and Pb were
present in normal or slightly higher amounts Spray irriga- ROOFS, SNOW LOADS, RAIN, MATHEMATI- Large areas of grounded sea ice have been reported by
tion of heavy metal-spiked wastewater resulted in much CAL MODELS. early arctic explorers and more recently by the U S Coast
higher concentrations in the plant tissue than in those from A physical model is used to calculate roof loads due to Guard The ESSA. ERTS. NOAA. and DMSP satellites
flood irrigation treatments This could be due to absorption rain on a snow covered roof A snow depth of 05 now provide multi-spectral imagery with sufficientl) high
of heavy metals by the leaves in the sprayed forages as and the twenty-five year rainstorm in Hanover. New resolution to allow detailed sequential observations to be

Hlampshire. are used in the examples. For a flat roof made of the movement and spatial extent of arctic sea
MP 978 with 10 mn parallel flow to gutters, the total liquid weight ice This report discusses the location, formation, and
FREEZE-THAW ENHANCEMENT OF THE can increase the roof load by about 50% t he weight decay of ise large (>30 sq kn) isatonds of groundd sea
DRAINAGE AND CONSOLIDATION OF FINE- of the transient liquid is greatly increased if the mode of ice in the southern Chukchi Sea as obsersed for an extended

GRAINED DREDGED MATERIAL IN CON- flow is radial to central drains and is decreased if the roof period of time using satellite imagery Measurements of
is slightly inclined ,or if significant melt channels form in the bathymetry around one grounded sea ice feature are

FINE DIPOSA ARASthe basal layer Howvcr. the wetting of the snow over presented along with Observations made and photos taken
Chamberlain, EA, Oct. IQ77, TR.D.77-16. 94p., its entire depth will still cause a significant weight of transient from the ie surface The potetial use of these sea
ADA-046 400 liquid. Snow drifting can cause very large. local loads ice islands as research statons is also i:scussed
Blouin, S.E. but the effects ot snw temperature and antecedent moisture
32-1515 are not too impormtnt Depending on the circumstances. MP 988
WASTE DISPOSAL. DREDGING, SOIL COM- the largest load can occur for either a long duration, low IMPACT OF SPHERES ON ICE. CLOSURE.

Pntensityrainstormorashortdu-tin high intensityrainstorm Yen. Y -C. et a4. April 1972, 98(EM2). p.473. ForPACTION, SOIL FREEZING, TREEZE THA he former occurs ir the saturated layer makes a significant original article and prior discussion see 25-2241 andCYCLES, PERMEABILITY. contribution to the total live load whereas the latter occurs 26-0978 respectively.
Iine-grained dredged material olbtaied from disposal %ties when the liquid weight is due mainly to the unsaturated
in the Great Lakes region was suhje.ted to controlled freeze- la)er. Furtherstudy isneededtoescdbtihthejointprobablh. Odar. F. Bracy. L.R
thawcyclinginaspeciallboratoryconsoidonieter. Volume tic' of combined snow and ram toads. especially hcn ramin 26-3743
changes and permeabitities were observed after full consotida. and snowmelt occur simultaneoust) ICE MECHANICS. IMPACT STRENGTH
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MP 989 MP 995 water ice at a speed of advance of 5 knots. The res'ilts
PROGRESS REPORT ON 25 CM RADAR OB- SUMMARY OF THE 1971 US TUNDRA BIOME of the tests show extremely high power requirements evenSEROATROS REPORTON2CMRADAR SYOF THE 1971 A E S . P, when using state-of-the art equipment pumping at 100,000SERVATIONS OF THE 1971 AIDJEX STUDIES. PROGRAM. pi At.

Thomipson, T.W., et al, Feb. 1972, No.12, p.1- 16 . Brown, J., International Biological Programme, Tun. p (Auth)
Bishop, R.J., Brown, W.E. dra biome; Proceedings IV. International Meeting on
27-507 the Biological Productivity of Tundra, Leningrad MP 1002
RADAR PHOTOGRAPHY, ICE FLOES. USSR, October 1971. Edited by F.E. Wielgolaski RIVER-ICE PROBLEMS: A STATE-OF-THE-

and Th. Rosswall. Stockholm, Tundra Biome Steering ART SURVEY AND ASSESSMENT OF RE-
MP 990 Committee, April 1972, p.306-313. SEARCH NEEDS.
USE OF INSTRUMENTATION UNDER ARCTIC 27-2697 Burgi, P.H., ct al, Jan. 1974, 100(HYI ), p. 1-15, 36 refs.
CONDITIONS. RESEARCH PROJECTS, TUNDRA BIOME, Childers, J.M., Frankenstein, G.E., Kennedy, J.F.,
Atkins, R.T., Arctic Logistics Support Technology. UNITED STATES-ALASKA. Ashton, G.D.
Proceedings of a symposium held at Hershey, Pennsyl- Briefly outlined are the U S Tundra Boine studies including 28-2918
vania, Nov. 1, 1971, Arctic Institute of North Amen- the nterrelationshirs between tundra fauna and flora, photo- RIVER ICE, ICE JAMS, ICE FORMATION, SEA.
ca, 1972, p.183188, AD-744 669. synthesis, carbon dioxide budget, wet tundra soil science. SONAL FREEZE THAW, ICE MECHANICS, ICE

and lake and pond ecosystems. Activities were centered
27-630 primarily on the Barrow, Alaska area. THERMAL PROPERTIES.
INSTRUMENTS. MP 996

INTERPRETATION OF THE TENSILE MP 1003
MP 991 STRENGTH OF ICE UNDER TRIAXIAL ARCTIC AND SUBARCTIC ENVIRONMENTAL
ARCTIC AND SUBARCTIC ENVIRONMENTAL STRESS. ANALYSES USING ERTS.1 IMAGERY. PROG.
ANALYSES UTILIZING ERTS-1 IMAGERY; BI- Ncvel, D.E., ct al, International Conference on Port RESS REPORT DEC. 72-JUNE 73.
MONTHLY PROGRESS REPORT, 23 JUNE - 23 and Ocean Enginecring Under Arctic Conditions, 3rd, Anderson, D.M., et al, June 23, 1973, NASA-CR-
AUG. 1972. Fairbanks, Aug. 11-15, 1975, Vol.1, University of 135858, 75p., E74-10017.
Anderson, D.M., et al, Aug. 23, 1972, NASA-CR- Alaska, 1976, p.375-387, 12 refs. McKim, H.L., Haugen, R.K., Gatto, L.W.
128095, 3p., N72-31361. Haynes, F.D. 28-3601
Haugen, R.K., Gatto, L.W., Slaughter, C.W., Marlar, 32-2219 REMOTE SENSING, MAPPING, PERMAFROST
T.L. ICE MECHANICS, ICE STRENGTH, TENSILE DISTRIBUTION, VEGETATION PATTERNS,
27-1441 STRENGTH, STRESSES. SEDIMENT TRANSPORT.
REMOTE SENSING, ARCTIC ENVIRONMENT, Griffith. and later Babel, have previously developed a tensile Physiognomic landscape features were used as geologic and
SPACECRAFT. fracture criterion for a two-dimensional state of stress This vegetative indicators in preparation of a sutficial geology,

theory is extended to the compressior-compression region vegetation, and permafrost map at a scale of 1:1 million
From this theory the angle of fracture is developed. For using ERTS-I band 7 imagery. The detail from this mapMP 992 uniaxial compression, the angle may be anywhere from 0 compared favorably with USGS maps at I 250.000 scale

SURFACE-WAVE DISPERSION IN BYRD to 30 degrees measured from the direction of loading. depend- PhystcalboundanesmappedfromERTS.l imagery i combia-LAND, ANTARCTICA. ing upon the shape of the cavity. The theory is extended tion with ground truth obtained from exitig small scale

Acharya, H.K., Aug. 1972, 62(4), p.955-959, 12 refs. conceptually to three dimensions Tnaxial test data by maps and other sources resulted in improved and more
27-1490 Haynes for snow-ice are shown in this three-dimensional detailed maps of permafrost terrain and segetation for the
ICE SHEETS, WAVE PROPAGATION, SNOW fracture theory The test data are slightly less than that same area. ERTS-l imagery provides for the first time,

predicted when the void in the snow-ice is spherical, a means of monitonng the following regional estuarine pro-
A I EISMCDLD. MP 997 cs daily and periodic surface water circulation patterns,

TICA-MARIE BYRD LAND. changes in the relative sediment load of rivers discharging
Assuming constant density and Poison's ratio of0 25, theoreti- OXYGEN ISOTOPE PROFILES THROUGH into the inlet, and, several local patterns not recognized
cal surface-wave dispersion has been computed for the Byrd THE ANTARCTIC AND GREENLAND ICE before, such as a clockwise back eddy offshore from Clam
Land area in Antarctica. where the velocity increases SHEETS. Gulch and a counterclockwise current north of the Forelands.
monotonically with depth. Comparison with observed do- Johnsen, S.J., ct al, Feb 25,1972, 235(5339), p.429- Comparison of ERTS-I and Manner imagery has revealed
persion indicates 8 to 10 per cent anisotropy in the ice 434, 37 refs. that the thermokarst depressions found on the Alaskan North
cap Such anisotropy was also detected from ultrasonic Slope and polygonal patterns on the Yukon River Delta
velocity measurements on snow cores. (Auth.) Dansgaard, W., Clausen, H.B., Langway, C.C., Jr. are possibly analogs to some M Ykian terrain features

27-3046
ISOTOPE ANALYSIS, ICE SHEETS, OXYGEN

MP 93 ISOTOPES, PALEOCLIMATOLOGY, ICE MP 1004
SMALL-SCALE STRAIN MEASUREMENTS ON CORES. GREENLAND, ANTARCTICA-BYRD MORPHOLOGY OF THE NORTH SLOPE.
A GLACIER SURFACE. STATION. Walker, H.J., Alaskan arctic tundra. Edited by M.E.
Colbeck, S.C., et al, July 1971,10(59), p.237-243, Also The Camp Century, Greenlsnd, deep ice core reveals seasonal Bntton, Arctic Institute of North America. Techni-
published as Washington (State) University. Depart- variations in the isotopic composition of the ice back to cal paper No.25, Washington, D.C., Sept. 1973, p.49-
ment of Atmospheric Sciences. Technical report TR- 8.300 y.b p. This is not the case for the Byrd Station, 52, Numerous refs.
12, Nov. 25, 1970. In English with French and Ger. Antarctica. deep ice core. Both cores show iong-term 28:3606
man summaries. 10 refs. perturbations in isotopic composition reflecting climat i A SEvans, R.J. changes from before the beginning of the last glaciation PERMAFROST STRUCTURE, ARCTIC TOPOG-

But the complexity of the glaciology regime at Byrd Station RAPHY, GEOMORPHOLOGY, TUNDRA TER-
27-1704 precludes a rational choice of a time scale Pole-to-pole RAIN, CRYOGENIC PROCESSES, PERMA-
GLACIER FLOW, CREVASSES, ICE DEFORMA- correlations of the palaeoclhmatic data therefore become FROST HYDROLOGY, GROUND ICE, PAT-
TION, STRAIN MEASUREMENT. speculative except for the more pronounced features and TERNED GROUND.
Surface deformations in the neighborhood of a crevasse field general trends
were measured oer short (3 m) gape lengths in order to NiP 998
study flow conditions associated with crevasse formation
The resultsobtained were unusual in that they were inconsistent CLIMATIC OSCILLATIONS DEPICTED AND MP 1005
with large-scale results found by previous workers It PREDICTED BY ISOTOPE ANALYSES OF A PEDOLOGIC INVESTIGATIONS IN NORTH-
was concluded that the presence of small-scale surface effects. GREENLAND ICE CORE. ERN ALASKA.
such as fractures, pot-holes and healed crevasses give rise Dansgaard, W., ct al, 1971, 1st, Vol.1, p.17-22, 8 refs. Tedrow, J.C.F., Alaskan arctic tundra. Edited by
tosmall-scaledeformationfieldsithlargespatialandtemporal Johnsen, S.J., Clauscn, H.B., Langway, C.C., Jr. M.E. Britton. Arctic Institute of North America.
variations and that there is a lower limit of gage length 28-545 Technical paper No.25, Washington, D.C., Sept. 1973,
below which deformation measurements pertinent to regional
flow phenomena cannot be made. This lower limit Is ICE CORES, ISOTOPE ANALYSIS, CLIMATIC p.

9 3
-108, Numerous refs

apparently an order of magnitude greater than the spscing CHANGES, GREENLAND. 28-3607
of the features which give rise to localized effects. MP 1000 TUNDRA SOILS, ARCTIC SOILS, RESEARCH

TECHNIQUE FOR PRODUCING STRAIN-FREE PROJECTS.
MP 994 FLAT SURFACES ON SINGLE CRYSTALS OF
MARIE BYRD LAND QUATERNARY VOLCAN- ICE: COMMENTS ON DR. H. BADER'S LET- MP 1006
ISM: BYRD ICE CORE CORRELATIONS AND TER AND DR. K. ITAGAKI'S LETTER. MICROMETEOROLOGICAL INVESTIGA-
POSSIBLE CLIMATIC INFLUENCES. Tobin, T.M., 1973, 12(66), p.519-520, 3 refs. TIONS NEAR THE TUNDRA SURFACE.
LeMasurier, W.E., Sept.-Oct. 1972, 7(5), p.139-141,4 28-2375 Kelly. .11, Alaskan arctic tundra Edited by M.E.
refs. ICE CRYSTALS, CRYSTAL STUDY TECH- Britton. Arctic Institute of North America. Tcchni-
27-1956 NIQUES, MICROSCOPY. cal paper No.25, Washington, D.C., Scpt. 1973, p.109-
ICE CORES, DRILL CORE ANALYSIS, VOLCAN- MP 1001 126, Numerous refs
IC ASH, ANTARCTICA-MARIE BYRD LAND. CUTTING ICE WITH tHIGII PRESSURE WATER 28-3608
Published petrographie descriptions of the volcanic ash bands JETS. RESEARCH PROJECTS. MICROCLIMATOLO-
in the Byrd Station deep drill core (Gow. 1971; E-10325,
and Gow and Williamson. 1971. P-10462) have suggested Mellor, M, ct al, U.S Coast Guard. Report USCG- GY, RADIATION BALANCE. TUNDRA SOILS,
some sources for ash among the volcanoes in Byrd Land D-15-73, Hanover, New Hamp3hirc, U.S. Army Cold SOIL CHEMISTRY
and some possible climatic implications of this volcanism Regions Rcscarch and Engineering Laboratory, 1973,
The available petrographic and age data on volcanoes that 22p., AD-766 172.
are known to have erupted in Byrd Land in Quaternary Gagnon, F. MP 1007
time • Mt. Murphy. Toney Mountain. Mt. Takahe. and 28-2886 ARCTIC LIMNOLOGY: A REVIEW.
Mt Wsesche - suggest that Mt Wacsche and Mt Takahe Hobbie. J.E.. Alaskan arctic tundra Edited b, M E.
were the major sources of ash. Event% recorded in the ICE CUTTING. ICE BREAKING, HYDRAULIC Be iE Alak rtitut ira Edited bcchE.
core occurred within the last 75.000 yr The moit distinctive JETS.
petrographic characteristics of the Quaternary volcanic rock% The report describe% high pressure %ater jet ice cuttig cal paper No 25. Washington, D C. Sept 1973, p 127-
are the abundance of olivine. plagioclase. and tianaugite experiments conducted in support of the Coast Guard dom 168, Numerous refs
phenocrysts in the basalts. and of alkali feldspar and acgerine tlice icebrcaking program The iet objective% acrc to 28-3609
phenocrysts in the acid rocks ,ttcrminc poacr requirements for cuoting tao feet of frch LIMNOLOGY. RESEARCHI PROJECTS
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MP 1008 MP 1013 the field the random configuration of ice collars must be
VEGETATIVE RESEARCH IN ARCTIC ALASKA. SUBSURFACE MEASUREMENTS OF THE considered. For this a complete solution is still not available

Johnson, P.L., etal, Alaskan arctic tundra. Editedby ROSS ICE SHELF, MCMURDO SOUND, AN- MP 1017
M.E. Britton. Arctic Institute of North America. TARCTICA. REPORT ON ICE FALL FROM CLEAR SKY IN
Technical paper No.25, Washington, D.C., Sept. 1973, Kovacs, A., ct al, Oct. 1977, 12(4), p.146-148, 2 refs. GEORGIA OCTOBER 26, 1959.
p.169-198, Numerous refs. Gow, A.J. Harrison, L.P., et al, Washington, D.C., U.S. Weather
Tieszen, L.L. 32-2114 Bureau, 1960, 31p. plus photographs, 12 refs.
28-3610 ICE SHELVES, BRINES, ICE COVER THICK- Friedman, ., Saylor, C.P., Swinzow, G.K.
TUNDRA VEGETATION, ARCTIC VEGETA- NESS, FIRN, ICE COMPOSITION, ANTARC- 28-3913
TION, VEGETATION PATTERNS, RESEARCH TICA-MCMURDO ICE SHELF. ICE STRUCTURE, CHEMICAL ANALYSIS,
PROJECTS. Depth characteristics, lateral continuity, and inland boundary METEOROLOGICAL FACTORS, AIRPLANES.

of sea water infiltration in the MeMuido Ice Shelf were The U.S. Weather Bureau, Geological Survey, National Bureau
monitored using a dual-antenna impulse radar profiler The of Standards, National Institutes of Health. and SIPRE invest,.
studies have provided new information on the brine infiltration gated the circumstances which resulted in the fall of a

MP 1'09 zone, including data on changes in the elevation of the 30-40 pound chunk of ice from a clear sky. These agencies
INFLUENCE OF IRREGULARITIES OF THE brine-soaked layer and ice shelf thickness as a function concluded that the ice originated from a jet aircraft known

of distance from the shelf edge The features of the to have been flying over the area where the fall was reported.BED OF AN ICE SHEET ON DEPOSITION thre layer are described and illustrated Observations The paper by Swinzow comprises Appendix J of the report.RATE OF TILL on the glacial ice/saline-ice transition on the Kocttlitz Glacier
Nobles, L.H.,eta], Till: a symposium. EditedbyR.P. tongue are summarized. MP 1018
Goldthwait, Columbus, Ohio State University Press, DESTRUCTION OF ICE ISLANDS WITH EX-
1971, p.117-126, 8 refs. MP 1014 PLOSIVES.
Weer:man, J. SEA ICE STUDIES IN THE WEDDELL SEA RE, Mellor, M., ct al, International Conference on Port and
28-3686 GION ABOARD USCGC BURTON ISLAND. Ocean Engineering Under Arctic Conditions, 4th, St.
GLACIALTILL, GLACIAL DEPOSITS, GLACIAL Ackley, S.F., Oct. 1977, 12(4), p 172.173, 2 refs. John's, Sept. 26-30, 1977, Vol 2, Memorial University
FEATURES, GLACIER ICE, SEDIMENT TRANS. 32-2123 of Newfoundland, 1978, p 753-765, 20 refs. See also
PORT, ICE THERMAL PROPERTIES, GLACIER SEA ICE DISTRIBUTION, ICE COVER THICK- 31-4112.
ABLATION, GLACIER FLOW. NESS, PACK ICE, ICE SALINITY, WEDDELL Kovacs, A., Hnatiuk, J.SEA. 32-2384

Sea ice studies in the Weddell Sea aboard Burton Island ICEBERGS, ICE ISLANDS, EXPLOSION EF-
consisted of ice salinity measurements on meltwater from FECTS.

MP 1010 ice cores and thickness measurements taken in drilled holes.
MODEL SIMULATION OF NEAR SHORE ICE Floes in the northern region were generally thicker than Past attempts at explosive demolition of icebergs and ice

2 m and in two regions exceeded 3 m on average. At islands are reviewed, and more recent studies are described.
DRIFT, DEFORMATION AND THICKNESS. higher latitudes in the middle of the Weddell Sea ice thicknesses Relevant properties of ice are compared with those of typical
Hibler, W.D., 1i, International Conference on Port exceeded 3 5 m. The thinnest ice was measured at the rocks, and data are given for crater blasting in ice and
and Ocean Engineering Under Arctic Conditions, 4th, southernmost locations It is concluded that advection in rocks Ice island destruction is analyzed for schemes
St. John's, Sep. 26-30, 1977, Memorial University of is an important component in accounting for ice distribution involving (1) crater blasting, (2) blasting in water underneath
Newfoundland, 1978, p.33.44, 15 refs. in the Weddell Sea. In vivo fuorescence ineasurments the ice. (3) bench blasting, and (4) controlled presphit blasting.

32-2339 of core meliwater revealed apparent relationships between The analyses favor crater blastiig as the most practical

SEA ICE, ICE MODELS, ICE MECHANICS, ice salinity and biological activity (ice algae) method of attack for small bergs and ice islands.

MATHEMATICAL MODELS. MP 1015 MP 1019
Simulation results for sea ice drift. deformation and ice ENGINEERING PROPERTIES OF SNOW. ICEBERG THICKNESS PROFILING.
thickness vanattons in the Arctic Basis are presented using Mellor, M., 1977, 19(81), p.15.66, In English with Kovacs, A., International Conference on Port and
a dynamic-thermodynamic model which treats the ice as French and German summaries. Refs p.62.65. Ocean Engineering Under Arctic Conditions, 4th, St.
a rigid plastic continuum Using available observed atmo- 32-2434 John's, Sept. 26-30, 1977, Vol.2, Memorial University
spheric and oceanic forcing data. numerical model simulations
are made over a four year long period employing one day SNOW IMPURITIES, SNOW MECHANICS of Newfoundland, 1978, p.7 66-7 74 , 36 refs.
time steps in a finite difference code with a resolution of SNOW THERMAL PROPERTIES, SNOW ELEC- 32-2385
125km. Drift, deformation, stress and ice thickness time TRICAL PROPERTIES, SNOW OPTICS, ENGI- ICEBERGS, ICE COVER THICKNESS, RADAR
series from the simulation results in the near shore region NEERING, SNOW CRYSTALS, SNOWFALL, ECHOES, PROFILES.
off the Alaskan and Canadian North slope are reported BLOWING SNOW. Results obtained with an impulse radar system used to profile
and briefly examined in light of available obthe thickness of a tabular iceberg in McMurdo Sound. Antare-

observations The general properties of snow are described with a view tica. and an ice island in the Beaufort Sea near Flasmun
to engineering applications of data. Following an introduc. Island. Alaska. are presented. Graphic records are shown
tion and a short note on the origins of snow, data are of the radar impulse travel time which clearly reveal, for
given for fall velocities of snow particles, and for mass 'he first time, the bottom relief of each ice formation Also

MP 1011 flux and particle concentrations in falling snow and bloing detected and shown are echo signatures from internal cracks
DIELECTRIC CONSTANT AND REFLECTION snow Notes on the structural properties of deposited and an infiltration-brine la)er The time of flight of the
COEFFICIENT OF THE SNOW SURFACE AND snow cover grain size, grain bonds, bulk density, overburden radar impulse in the ice island is compared with a 2405-
NEAR-SURFACE INTERNAL LAYERS IN THE presure, and permeability A section on impurities deals m drill hole measurement of the ice thickness. The effective
MCMURDO ICE SHELF. with stable and radioactive isotopes. chemical impurities, velocity of the radar impulse in the ice island was found
Kovacs, A, et al, Oct 1977, 12(4), p.137-138, 9 refs. cnoluble perticles. veg organisms, acidity, and gases Me- to be 0 16 m/ns and the effective dielectric constant of
Gow, A.J. chancal properties are treated only selectively, and the reader the ice to be 3.5. (Auth.)GowA.J.is referred to another paper for comprehensive coverage

32-2107 The selective treatment deals with stress waves and strain MP 1020
SNOW SURFACE, SNOW ELECTRICAL PROP- waves.compressibility.effectsofvolumetic strain on deviator- TOWING ICEBERGS.
ERTIES, ICE SHELVES, ICE ELECTRICAL ic strain, and specific energy for comminution The section Lonsdale, H K , ct al, March 1974, 30(3),p 2, Includes
PROPERTIES, RADAR ECHOES, ANTARCTICA on thermal properties covers heat capacity, latent heat, conduc-

tivity, diffusivity. heat transfer by vapor diffusion, heat transfer response by W F Weeks and W J Campbell 2 refs.
-MCMURDO ICE SHELF. and vapor transport with forced convection. and thermal Weeks. W.F., Campbell, W.J.
An impulse radar system was used to profile the shape strain. The section on electrical properties opens with 28-3927
and lateral extent of the brine layer in the McMurdo Ice a brief disciuson on dielectric properties of ice. and proceeds ICEBERGS, VATER SUPPLY, LOGISTICS, ICE
Shelf. A small antenna was also used to determine if to a summary of the dielectric properties of snow, including MELTING, ECONOMICS.
reflective layers could be detected in the upper 5 m of dielectric dispersion. permittivity, dielectric loss. and d c
snow. The radiated impulse center frequency was 626 conductivity There are also notes on the thermoelectric F-12650 or 2-898) the author quesitirns the filow ing facets
megahertz with an estimated frequency spectrum of 375 effect and on electrical charges in falling and blowing snow of
and875atthe-3deebclpoints Themeasurementtechnique The section on optical properties deals vith transmission oy towing icebergs the costs of surveillance, the capital
is described The study indicates that layers of dielectric and attenualion of .zaible radiation, with spectral reflectance ots of the super-tug. the method of mclting, collectingand tteuaton o -Aibi radatin. ith pecralreflctacethe fresh water on thc high seas. and transporting to the
discontinuity can be detected at shallow depths in polar and wi .nng-wae emissiity The review concludes with frecha aer on tehigh seas, and totin to t
snow The shallow depth at which the internal laers some comments on engineering problems that involve soa, compares with the "alue of Atr ati the itendod use site
were detected suuests that they represent density variations and the requirements for researchanddevelopment (Auth ) Weeks and Campbell Cite their paper on this subnect (1973.
in the snow, per aps associated with summer melt features
less than 5 mm thick. MP 1016 F.12780or 28.1322)whichhasincludedthecosts ofcapitalza.

STRUCTURES IN ICE INFESTED WATER. tion and a method of inciting and collecting fresh water.
It it suggested that surveillance costs would be small, and

Assur. A, 1972, 1Vol.2 1, Symposium on [cc and its the authors do not becee their estmates of water costsMP 1012 Action on Hydraulic Structures, ind, Leningrad, Sept. for irrigation purpose to be unrealistcally highIC G T2 P26-29, 1972. Papers, p.93-97, 7 refs
ICEBERG THICKNESS PROFILING USING AN 28-3899 MP 1021
IMPULSE RADAR. ICE LOADS. OFFSHORE STRUCTURES, ICE USE OF EXPLOSIVES IN REMOVING ICE
Kovacs, A., Oct. 1977. 12(4), p.140-142, 5 refs. PRESSURE. ICE MODELS. JAMS.
32-2109 A method is presented to calculate the effccioc ice to Frankenstein. G.E. cl al. Sytposiumt on Ice and its
ICEBERGS, ICE COVER T ICKNESS. RADAR on vertical structures depending upon width of structure Action on Hydraulic Structires. Rc)kjavik. Iceland.
ECHOES, MEASURING INSTRUMENTS. related to ice thickness and fundamental ice properties lanriv. Sept 7-10. 1970 Papers ard dtt,.ussions. Rc)kjav ik.
Thickness measurements taken on a 100 tr 500 m tabular troptc, scirestrained crushinl strength. Young% modulus. I.cland. Intcernational Assi.i.ilion for Ilydrauill. Re-
iceberg in McMurdo Sound using an impulse radar s)stetn Poisson'srato.uinternalfrictuin) Thebasiccqationsatuvics sear.h. 1970. 10p. Session 3.13 6 refs.
are discussed and illustrated CalculateI lcpth% of the the theoretical idcntation solution for a straight wall Both Smith. N.
brine layer at the south and north ends f the iceberg estremes appear as simple intercepts un a pto; which futher. 28-3992
were 13 7 and 17 4 m.respectively Thecaic. itedthicknesri more can be incatired The ion.cpt as compared with I A C N.9C
of the iceberg at station 45 and stations , through 17 largel) Russian ,est material and cquations which show g ICE JAMS IC CONTROL. XP[OSIVrS ICE
ranged from 900 to 60 5 m The apparent freebioard- agreement Internal friction must be cinsrdered in the REMOVAL
to.thickness ratio was I to 5.2. wich us higher than the analysis since it increases possible ice forces Due it) A brief hlistr) ,f the j€c tf cxhsp.Is.s lot icc jam rciunal
I to 3.6 frccboard.lo-ihickneas analysis of Go%, (1968. I - this local identation force% by ace tan be higher as pre ous isl duv.c.d ul Amvnium niir.,c vnixic ith [c r iu us
6274) for antarctic ice shelves of similar thikns. The assumed for the iesign f ships Bu.kling mstabit ,niro. ,orid 'cdl the lcst epluic fot cc afn ',,ntr,. b.auve
data suggest a glacial rather than a shelf origin ditued .omplications in motel tests For structures in of its .,,st anti %aicty fcatnes I .,. namoimir effet. the
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charge should be placed in the water below the ice. A differences between the results found for natural snow and could be wr"ected as obsered at Ja, - Creek, where the
curve is included which gives maximum crater hole diameter those found for repacked snow are discussed The lower dense, craged 0.33 g/cc Daily t. .persture measure-

a function of the cube root of the charge weight. limit of applicability of the gravity flow theory is uncertain. mets naide within the snow pack at, showed that the
snow in the forest %as colder than thi at exposed sites.

CA1022 MP 1026 Associa'ions between snow cover properies and weather
CLASSIFICATION AND VARIATION OF SEA SEASONAL AEGIME AND HYDROLOGICAL were tested and the results substantiated irevious studies,
ICE RIDGING IN THE ARCTIC BASIN. SIGNIFICANCE OF STREAM ICINGS IN CEN. which showed good relationships betwee, seasonal snow
Hibler, W.D., III, et aI, Jan. 1974, No.23, p.127-146, TRAL ALASKA. cover density and windupeedlair temperat, res.
16 refs. Kane, D.L., et al, The role of snow and ice in hydrolo- MP 1030
Mock, SJ., Tucker, W.B. gy; proceedings of the Banfi Symposia, Sept. 1972, ARCTIC AND SUBARCTIC ENVIRON,1ENTAL
28-4069 Vol.1, Geneva, Switzerland, WMO-IAHS, Unesco, ANALYSES UTILIZING ERTS-I I:4AL ERY.
SEA ICE, ICE STRUCTURE, ICE PRESSURE, ICE 1973, p.

5
28-5

4
0, With French summary. 16 refs. BIMONTHLY FROGRESS REPORT, 23 AUG. -

MODELS, PRESSURE RIDGES. Includes discussions. 23 OCr. 1973.
A one-psrameter model for pressure ridges is developed Slaughter, C.W. Anderson, D.M., et al, Oct. 23, 1973, NASA-CR.
and compared with good agreement to more than 3000 29-232 135846, 3p.. N74-11146.
km of laser profile data taken from November 1970 to RIVER ICE, FREEZEUP, ICE FORMATION, McKim, H.L, Haugen, R.K., Gatto, LW., Slaughter,
February 1973 in the Arctic basin. Using a parameter
called ridging intensity, which may be determined for a AERIAL PHOTOGRAPHY, METEOROLOGICAL C.W., Marlar, T.L.
region from the mean number of ridges per unit length FACTORS. HYDROLOGIC CYCLE. 29-535
and the mean ridge height, the number of ridges per kilometer Many streams in Arctic and sub-Arctic regions are characte. - REMOTE SENSING, ERTS IMAGERY.
at any height level may be predicted. Results from a iced by accumulations or ice in the channel and nearby
study of regional and temporal variation in ridging indicate floodplain during the winter months Field data on the MP 1031
that although magnitudes of ridging intensity vary in time, rates of growth of this icing and on various climatic factors ARCTIC AND SUBARCTIC ENVIRONMENTAL
the relative regional variations are similar. Conseiquently, has been collected atasmall research watershed near Fairbanks. ANALYSES UTILIZING ERTS-! IMAGERY.
three distinct regions of ridging intensity having retively Alaska. The vclume of icing growths is estimated from BIMONTHLY PROGRESS REPORT, 23 OCT.-23
stable boundaries can be defined. Annual vanation in aerial photographs. Hydrologic implications are derived
new ice production due to ridging is sufficiently large to by comparing the volume of these icings with other elements DEC. 1973.
suggest that ridging plays an important role in the overall of the hydrologic cycle Discussion on how the hydrologic Anderson, D.M, ct al, Dec. 23, 1973, NASA-CR-
mass balance of the Arctic basin, cycle is modified by these ice accumulations is also included. 13(293, 6p., N74-14034.

MP 1023 MP 1027 McKim, H.L.. Haugen, R.K., Gatto, L.W., Slaughter,

SALINITY VARIATIONS IN SEA ICE. MEASURING THE UNIAXIAL COMPRESSIVE C.W., Marlar, T.L.

Cox, G.F.N., et a1, 1974,13(67), p.109-122, In English STRENGTH OF ICE. 29-553
with French and German summaries. 3 refs. Haynes, F.D., et al, 1977, 19(81), p.213.223 In Eng- REMOTE SENSING, ENVIRONMENTS, ERTS
Weeks, W.F. lish with French and German summaries. 7 refs. IMAGERY.

29-72 Melk.r, M. MP 1032
SEA ICE, CHEMICAL ANALYSIS, SALINITY, 32-'44.: RESULTS OF THE US CONTRIBUTION TO
ICE COVER THICKNESS. ICE COMPRESSION, COMPRESSIVE THE JOINT US/USSR BERING SEA EXPERI.
The salinity distribution in multi.year sea ice is dependent STRENGTH, ICE STRENGTH, SHEAR STRESS, MENT.
on the ice topography and cannot be adequately represented ICE CRYSTALS, MEASURING INSTRUMENTS. Campbell, W.J., ct al, May 1974, NASA-TM-X-
by a singe average profile. The cores collected from An attempt was made to develop a simple but accurate 70648, 19

7
p., N74-22971, Refs.

areas beneath surface hummocks generally showed a systematic method for making compressive strength tests on right circular Chang, T.C., Fowler, M.G., Glorsen, P., Ramsaier,
increase in salinity with depth from 0 per mlie at the cylinders Compliant loading platens were designed to R 0., Kuhn. P.M., Ross, D.B., Stambach, G., Webster,
surface to about 4 per mille at the base. The cores apply u-liform normal stress without introducing significant
collected from areas beneath surface depressions were much interface radial shear stresses. The comphant platens gave W.J., jr., Wilheit, T.T.
more ldine and displayed large salinity fluctuations Salinity reproducible results that agree well with results obtained 29.902
observations from sea ice of varying thicknesses and ages by a precise conventional technique. Accurate results were SEA ICE, ICE MECHANICS, ICE STRUCTURE,
collected at varous Arctic and sub-Antarctic locations revealed obtained with simple specimen preparation, and with short DRIFT, METEOROLOGICAL FACTORS.
a strong correlation between the averae salinity of the specimens where the length-to-diameter ratio was lesa than The atmospheric circulation which occurred dunng the Bering
icSand the ice thickneh. Forosity splescollected unt Platens were made from a rubber-like urethane Sea Expe iment, I, February to 10 March 1973, in and

frelaonsh csan e represened by twoerh euto, which was molded in aluminum cylinders to provide lateral around the experiment area is analyzed and related to therelationship an be reprsented by two linear equa9ons: S restraint. Uniaxial compression tests on cylindrical poly. macroscale morphology and d)nAmics of the sea ice cover.- 14.24 - 19.39 h (h < 0.4 i); S - 7.98 - 159 hI (h crystalline ice specimens were made to determine the character- The ice cover was very complex in structure, being made
> 0.4 in). It is suggested that the pronounced break istics of the platens For 21 specimens with ends prepared up of five ice types. and under* ent strong dynamic activity.
in slope at 0.4 m a due to a change in the dominant on a lapping plate to obtain a mirror finish, the measured Synoptic analyses show that ar, optimum variety of weather
brine dranage mechanism from brne exd'lson tO gravity strengthshowedavariationofonly 13% for lenth-to-diamcter situations occuied during the experiment, an initial strong
drainage. A linear regression for the d A collected durng ratios from 0.74 to 2.5, with no systematic trend Another anticyclonic per d (6 days), followed by a period of strong
the melt season gives S - I 5 + 0 It h An annual 21 specimens with length-to-diameter ratios of about 2.35 cyclonic activity (6 days). followed by weak anticyclonic
cyclic variation of the mean salinity exists for multi-year were tested with various platens and vinous methods of activity (3 day). snd inally a period of weak cycloni
sea ice. The mean salinity reaches a maximum at the a:t~~t 3dy) ,dial eido ekccoiend o The hean andyr h a m imum at thedof specimen end preparation. The strength for specimens activity (4 d.y;, The data of the mesoicale test areasend of the growth s n and a minimum at the end of with saw-cut ends and for those with ends lapped showed observed in the four sea ice option flights. and ship weather,the melt seaon. very little difference when tested with the rubber platens and drift data give a detailed description of mesniscale ice
MP 1024 MP 1028 dynamics which correlates well with the macroscale view.
ICE FORCES ON VERTICAL PILES. actvty advect the ice southward with strong
Nee, O E et VERTU.S Ay ISc e CINVESTIGATION OF AUTOMATIC DATA COL- ice dttergence anda• regular lead and polynys pattern, cyclonicNevel, D.E., et , U.S. Army Science Conference, LECTION EQUIPMENT FOP OCEANOGRAPH- activity advecta the ice northward with ice convergence,West Point, N.Y., June 20-23, 1972. Proceedings. IC APPLICATIONS. or slight divergence, and a random lead and polynys pattern.
Vol. III, Washington, D.C., U.S. Army Research and Dean A M., Jr., International Conference on Port and (Auth.)
Development Office, 1972, p.104.114, AD-750 358, Ocean Engineering Under Arctic Conditions, 4th, St. MP 1033
16 refs.MP1316ere,. HJohn's, Sept. 26-30, 1977, Vol.2. Memorial University PROPANE DISPENSER FOR COLD FOG DISSI-
29-121 of Newfoundland, 1978, p.1'11.1121, 13 refs. PATION SYSTEM.

SEA ICE, ICE PRESSURE, PILE STRUCTURES. 32-2407 Hicks, J.R., et al, U S Air Force Electrical Systems
The force that floattng ice sheets can exert on vertical REMOTE SENSING, MONITORS, OCEANOG- Division. L.G Hanscomb Field, Mass.. ESD-TR-73-
piles is important to the design of both military and civilian RAPHY, DATA PROCESSING, METEOROLOGI- 208, Hanover, New Hpmpshire, (.od Regions Re
structures. Present design codes call for 400 psi as the CAL DATA search and Engineering Laboratory, 1973, 3811 AD.
crushing strength of ice without regard to the influencing This paper deals with the instrumentation requirements for 762 292. Includes as App. B. Evaluation of cloud seed.
factors and their variation. The forces which drive the an-situ monitoring of specified factors in open water i ig with liquefied propane by Veal and Auer. 4 refs.
ice into the structure can be water currents, wind, or thermal contains application information suitable fur an organization
expansion. These driving forces may be large enough initiating or extending an oceanographic data collection pro- Lukow. T.E. Veal, D.L., Auer, A.11, Jr.
to cause the ice to fail at or near the surfs.re The gram. The ana'ysis includes an investigation and evaluation 29-1286
purpose of this research is to define this limiting force of sensing methodology, sensors, monitoring equipment, and FOG DISPERSAL, AIRCRAFT LANDING
lesel and gain a better understanding of the failure process available data collection systems Acomparisonofavilable AREAS, AEROSOLS, SMOKE GENERATORS,
in the ice. (Auth.) equipment for a fint.year effort is presented. COST ANALYSIS

MP 1025 MP 1029 NIP 1034
WATER PERCOLATION THROUGH HOMO- MESOSCALE MEASUREMENT OF SNOW- ICE-CRATERING EXPERIMENTS BLAIR
GENEOUS SNOW. COVER PROPERTIES. LAKE, ALASKA.
Colbeck, S.C., et al, The role of snow and ice in hy- Bilello, M A, ct al, The role of snow and ice in hy. Kurtz. M K, ct al. Nov. 25. 1966, NCG/TM 66-7,
drology; proceedings of the Banff Symposia, Sept. drology; proceedings of the Banff Symposia, Sept Various pagings. No microfiche available.
1972, Vol.1, Geneva, Switzerland, WMO-IAHS, 1972, Vol.1, Geneva, Switzerland, WMO.IAHS, Bcifcr. R H.. Chnstopher, W G., Frankenstein, G.E.,
Unesco, 1973, p.242-257, With French summary. 7 Unesco, 1973, p.624.643, With French summary. 16 Van Wyhe. G.. Roguski. E.A.
refs. Includes discussions. refs. 29-1921
Davidson, G. Bates, R.E., Riley, J. LAKE ICE. EXPLOSION EFFECTS. ICE BREAK-
29.211 29-241 UP.
SNOW WATER CONTENT, SNOWMELT, SNOW SNOW DEPTH, SNOW DENSITY. METEORO- Ope'...n BREAKLFI 1' 66. was a series of small, single
COVER STRUCTURE, SNOW PERMEABII.ITY. LOGICAL FACTORS. SNOW TEMPERATURE. and t,, chsrgc. chemical explosive detonations fired in fresh
The gravity flow theory of water percolation through snow Physical characteristics of the snow covet and associatcd water to .rater the os.rlying sheet ice. The experiments
is generalized to include any power law relationship between mcteorological conditions we c obsersed at nintcrei stes were ionductcd in the vintcr of 1966 t. three feet
permeability to the water phase and effective ,ater saturation, in ane arond Fort Greely. Alaska. ding the winter of of ice at Blair Le. 33 miles SSE of I'a. s. Alaska.
Eupenmental observationsofwater percolation :hrough homo. 1966-67 Snowfall totaled 245 cm and maximum snow The operation had ihe following purposes (.p o determine
feneous snow are described It is found that the exponent depths of 50 to 100 cm wete observed in a msjor portion the crmring effects of single ant row charges detonated
in the power law is about 3 for homogeneous st.,ow The of Fort Greely Mcasuiements at nine sites shoucd the below an ice layer. (2) to study bubble coalescence, and
theory is used to construct diurnal mhtetcr waves and snow density to be light, for example. 'h- average denit) 43litsuiprt theoretialstudiesofcraicring physics Tech-
these compare favorably with the observed wCves The in the forest %as less than 0.24 gcc aloweccr. cxt.ceptions ns,.al prgram, inludcd trater measurements, ice suffice
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motion, engineering properties, and fish surveys Some MP 1041 MP 1046
results and conclusions were: (I) the relationship between INVESTIGATION OF ICE FORCES ON VERTI- AIRBORNE E-PHASE RESISTIVITY SURVEYSdepth of detonation and ice crater radius has been definedfor 136 pound C4 spherical charges for various experinmental CAL STRUCTURES. OF PERMAFROST - CENTRAL ALASKA ANDconditions; (2) shock wave refiection from the lake bottom Hirayama, K., et al, June 1974, No.158, 153p., 57 refs. MACKENZIE RIVER AREAS.did not appear to enhance the crater dimensions; (3) row Schwarz, J., Wu, H.-C Sellmann, P.V., et a. Nov. 1974, No.I13, p.67-7 1.charge crater dimensions were defined for three charge spac. 29-2975 McNeill, J.D., Scott, W.J.ings; (4) cracks appeared to propagate better from larger ICE LOADS, OFFSHORE STRUCTURES, ICE 30-810yield exploaions under ice of the same thickness, (5) there
did not appear to be any evidence of bubble copJescence CRACKS, FRACTURE ZONES, TENSILE PERMAFROST INDICATORS, ELECTRICAL
in the experiments, (6) commonly used scaling laws may STRENGTH, PILE STRUCTURES, STRAIN RESISTIVITY, AIRBORNE EQUIPMENT, SUR-be used to estimate the effects of higher yield ice creatinj TESTS. FACE STRUCTURE, DISCONTINUOUS PERMA-explosions; (7) the procedures used are adaptable to civil The Iowa Institute of Hydraulic Research has undertaken FROST.application: (8) a detailed evaluation was made nf the effects model studies on the investigation of ice forces on verticalof under-ice explosions on fish, and (,9) maintenance of piles Model techniques for the study of ice-breaking MP 1047
open water gaps created by explosions is affected by re- phenomena have been developed, and the similaty between ARCTIC AND SUBARCTIC ENVIRONMENTALfreezingandwatercurrents. Examplesofpractsealengineer. the model indications and prototype conditions has been ANALYSIS UTILIZING ERTS-I IMAGERY.ing applications of the BREAKUP results are included. demonstrated. Tests on the relationships between ice forces FINAL REPORT JUNE 1972-FEB. 1974.

(ice strength) and pile diameter ice thickness, and relative Anderson, D.M., et al, Feb. 28, 1974, NASA-CR.MP 1035 velocity (strain rate) between ice and structure have been 142538, 128p.completed The experimental results were satisfactorily
MESO-StALE STRAIN MEASUREMENTS ON explained by a theoretical approach, and the combination McKim, H L, Gatto, L.W., Haugen, R.K., Crowder,THE BEAUFOURT SEA PACK ICE (AIDJEX of these relationships led to a basic empirical formula for W.K., Slaughter, C.W., Marar, T.L.
1971). the calculation of the maximum penetration strength for 30-1296
Hibler, W.D., Ill, etal, 1974, Vol 43-44, p.119-138, In a circular pile, which agrees with available field measurements RIVER FLOW, SEDIMENTS, PERMAFROST DIS-Russian. 21 refs, and also in part with model investigations in Russia. The TRIBUTION, SNOW COVER, RIVER ICE, SEAsuggestid formula was modified for application to different ICE, MAPPING, REMOTE SENSING, ERTS IM-Weeks, W.F., Ackley, S.F., Kovacs, A., Campbell structral shapes and degree of contact between ice andWJ. structure as well as for application to the indentation case AGERY.29-2023 of p'le-cc interactho. The author has identified the following significant results.PACK ICE, ICE DEFORMATION, DRIFT, AERI- ERTS. imagery provides a means of distinguishing andAL RECONNAISSANCE, ICE REPORTING, MP 1042 mn'itoring estuanne surface water circulation patterns and

STABILITY OF ANTARCTIC ICE. ch- .ls in the relative sediment load of disch sging riversAERIAL PHOTOGRAPHS. Weertinan, J., Jan. 17, 1975, 253(5488), p.159. ois a regional basis Physical %oundaties mapped from
629-3124 ERTS.l imagery is combinationi u,'h ground truth obtainedMP 1036 2 from essting small Scale mars and other -circes resulted

LAND TREATMENT OF WASTEWATERS. ICE SHEETS, I"E SHELVES, FLOW RATE, ICE in improved and more detaileu s.,ps of permrafrost terrainCOVER THICKNESS, ANTARCTICA- ROSS ICE and vegetation for the same area Cnowpaeck :over withinReed, S.C., et al, No..-Dec. 1974, p.12-13. SHELF. a research watershed has been analyzed sou compared toButzel, T.D. The author comments n the continued exisence of the Sround data. Large river icings along the preposed Alaska29-2193 appareirtly unstable Wes Antsric Ice Sheet and Ross IcZ pipeline route from Prudhoe Bay to the Brooks Range have
WASTE TREATMENT, SEEPAGE, SURFACE Shelf The new Peld data on the Ross Ice Shelf and been monitored Sea ice deformation and dnft northeastDRAINAGE. fast moving ice streams obtained by G Rubin (29.3125 of Point Barrow, Alaska have been measured dring a fouror F-14813) is considered esserial to th.. future sclutton day period in March and rhore-fst ice accumulation andUP 1037 of this geophysical puzzle. It is p..sible thit the Welt ablation along the west coast of Alaska have been mappedAnisrctic Ice Sheet is indted disintegrating as suggested for the spring and early ummer seasons.
USE OF DE-ICING SALT-POSSIBLE ENVI- by T Hughes (29-0067 or F-12956) A more accurate MP 1048
RONMENTAL IMPACT. answer to tis question should be obtainable from a three WASTE MANAGEMLNT IN THE NORTH.
Minsk, LD., 1973, No.425, -).1-2. dimensional glacier mechanics analysis carried c.t wsth the Rice, E., et al, Wi
29-2220 aid of computer calculations or i'th field observations. I Rlier 1974-75, 6(4), p.14-.
CHEMICAL ICE PREVENTION, SALTIV4G. is hoped that Robns dreit on ice streams may also help Alter, A.I.

to sole the prob!em of why fast moving ice streams form 30-1598trwearou intodution to a scrm of 8 report of %anous near the edge of the West Antarctic Ice Sheet WASTE TREATMENT, SEWAGE TREATMENT,4ts,-- of salting
MP 1043 SANITARY ENGINEERING.

MP 1038 SOIL PROPERTIES OF THE INTERNATIONAL MP 1049DEPTH OF WATER-FILLED CREVASSES THAT TUNDRA BIOME SITES. ELECTRICAL GROUND IMPEDANCE MEAS-ARE CLOSELY SPACED. Brown, J., ct al, International Biological Programme UREMENTS IN ALASKAN PERMAFROST RE-
Robin, G. de Q., ct al, 1974. 13(69), p.543-544, Ro- Tundra Biome. Microbiology, Decomposition and GIONS.
bin's comments on Weertman's article "Can a water- Invertebrate Working Groups. Meeting, University Hockstra, P.. April, 1975. FAA-RL 7 ,-25. 6Op.,filled cre.use reach the bottom surface of a glacier*," of Alaska, Fairbanks, August 1973. Proceedings(Soil ADA-01 1 458, 18 refs.
and Wecrtman s reply. 5 refa. organisms and decomposition in tundra), Stockholm 30-1855
Weertmn, J. Sweden, International Biological Program, Tundra FLECTRICAL RESISTIVITY, WAVE PROPAGA.
29-2424 Biome Steering Committee, 1974, p 27-48, 31 refs TION, PERMAFROST ;;OiTH, PERMAFPOST
GLACIER ICE, CREVASSES, UNFROZEN Veum, A.K. IHICKNESS, RADIO WAVESWATER CONTENT, ATMOSPHERIC PRES- 29-3348 N:w results about ground conduciity in North Amcrict
SURE. TUNDRA SOILS. SOIL COMPOSITION, SOIL became available from geophsical studies near Faitbanks.

CHEMISTRY, TUNDRA BIOME, SOUTH from sites along the Alaska Pipeline and in several AresH the Canadian Arctic: at these locations ground andlorMP 1039 GEORGIA, SIGNY ISLAND, MACQUARIE IS' airborne conductivity measurements w ere made by measuringNEW ENGLAND RESERVOIR MANAGEMENT- LAND. the wavctilt andlor the surface impedance of radio ground.LAND USE/VEGETATION MAPPING IN The soits of the national Tundra Bi..me sites. which include wases The results showed that the ground conductivity
subantarctic locations, reflect a significantly widc range of in permafrost areas of North America is sery heterogeneousRESERVOIR MANAGEMENT (MERRIMACK gd.1ormin factors and conditions. It is the p'urpose of so that it is not directl) apparent how to assign an effectiveRIVER BASIN). this report to present the most represcntative se: ,r sets conductistoy salue to a path of practtcal length (approX.Cooper, S., et al, June 14, 1974, NASA-CR-139239, ef 1oi data available for each national project. Prcsntation 100 km) The geological and permafrost conditions vary30p, E74-10669. of data is confined to the upper three to four soil :a)ers much in Alaska. so that measurements at a locatison areMcKim, H.L, Gatto, L.W, Merry, C.J , Anderson, or horizons since these ,: the most biologically signi6cant representative of a small area Onl. lealing large arfs ofD.M. for purp,.ses of this volume and other Tundra Biome synthesis Alaska open to question Theoretical esaluations of theactisilies The main emphasis here is to provide physical. seasotal changes in ground conuctivity and their effect29-2456 chcmical and thermal soils properties wh:ch supplement !ita on radiowase propagation and electrical groundi.p are alsoREMOTE SENSING, AERIAL PHOTOGRAPHY, prcsented elsewhere in this volume and which are required discussed

VEGETATION PATTERNS, MAPPING. for subsequent interpretations of those reports A hbrf MiP 1050
It is evident from this comparison that for lard use/egetation summat) of major soil conditions at each site is gi-en inmapping the SI90B Skylab photography compares fasorably order to proside the uninitiated reader with a cursory under- BARROW, AL VSKA, USA.with the RB.57 photography and is much superior to the ntanding of the %ol physical environment Bunnell. F.L.. et 2I. 1975. No 20. International Meet-ERTS.I and Skylab 190A imagery. For most purposes ing on Biologicel Productivity of Tundra. 5th: IBPthe 12.5 meter resolution or the SI90B imager) is sufficient IP 1044 Tundra Biome. Aosko. Sweden, April 16-24, 1974.to permit extraction of the informat.on required for rapid CAN A WATER-FILLED CREVASSE REACH Structurcand function of tundra ecos)stems. edited byland use and vegetation surveys ncessary in the management TIlE BOTTOM SURFACE OF A GLACIER?. T. Rosswall and O.W. Ileal. p 73-124. 79 refs.of reservoir or watershed The ERTS-I and S190A data Wcertman. J.. 1973, No.95. p.139-145. 7 refs.. In MacLean. S.F.. Jr. Broin. J.products are not considered adequate for this purpose. although English with French summary. 30-2199
they are useful for rapid regional sur.eys at the lee 9-3729T D C E S
category or the land uscevegtation classification system,?-32 TUNDRA CLIMATE. SOLAR RADIATION,

CREVASSES. SUBGLACIAL DRAINAGE. PENE- SNOWMELT. TUNDRA VEGETATION,
MP 1040 TRATION. TENSILE STRESS. ICE PRESSURE. MOSSES. LICHENS. SOIl. COMPOSITION,ANALYSIS (MATHEMATICS). CREEP PROPER- UNITbD STATES-- ALASKA-BARROW.REMOTE SENSING PROGRAM REQUIRED TIES. MAGMA.
FOR THE AIDJEX MODEL MP 1051Weeks,W.F.,etal,Nov. 1974,No.27,p.22-44,18 rcfs. MP 1045 RADIATION AND EVAPORATION HEAT LOSSCoon, M.D.. Campbell, W.I. ELECTRICAL RESISTIVITY PROFILE OF PER- DURING ICE FOG CONDITIONS.29-2683 MAFROST. McFadden. T.. Jan. 197S. No 114. p.18-27, 8 reft.
RESEARCH PROJECTS. SEA ICE. REMOTE Hockstra. P.. Nov 1974. No.)13. p 28-34.6 refs. 30-2552SENSING, ICE MODELS, ICE COVER THICK- 30-806 ICE FOG. HEAT LOSS. EVAPORATION. WATERNESS, STRAINS, SURFACE ROUGHNESS, AERI. ELECTRICAL RESISTIVITI. PERMAFROST TEMPERATURE. RADIATION. WINDAL PHOTOGRAPHS. MEASURING INSTRU- STRLCTURE. DIELECTRIC PROPERTIES. LN- (IMEThOROI.OG'). UNITED STATES ALAS-
MENTS. FROZEN WAIER CONTENT. KA
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MP 1052 constructed so that a transducer provides a continuous radng MP 1061
C-14 AND OTHER ISOTOPE STUDIES ON of ore water pressure. Field tests have shown that the ROSS ICE SHELF PROJECT DRILLING, OCTO-
NATURAL ICE. transmissions from the DCP are accurate and reliable. This

Oeshger, H., ct al, International conference on radio- system appears to provide a reliable means of measuring BER-DECEMBER 1976.
n ai"pore water pressur at freee-up and thaw, critical data Rand, J.H., Oct. 1977, 12(4), p. 150-152. 4 refs.

carbon datinp, 8th, Oct. 18-25, 1972. Proceedings. needed for validation of current hydrologic models. 32-2116
Vol. 1. Welling:on, Royal Society of New Zealand, MP 1056 ICE SHELVES, ICE CORING DRILLS, DRILL.
1972, p.D70-D92, 26 refs. GLACIOLOGY'S GRAND UNSOLVED PROB. ING, ANTARCTICA-ROSS ICE SHELF.
Stauffer, B., Bisher, P., Frommer, H., Moll. M., Lang- LEM. The wire line core drilling system used for the Rota Ice
way, C.C., Jr.. Hansen, B.L., Clausen, H.B. Weertnman, J.. Mar. 25. 1976. 260(5549), p.284-286. Shelf Project and the problems encountered in using the
30-3086 30-3369 equipment arc described. The proposed plans included

drilling four holes: the water well hole. Bern hole. cere
ICE DAI iNG, ISOTOPE ANALYSIS, GLACIER ICE SHEETS, GLACIER OSCILLATION, ICE hole. and access holc The generally unsuccessful operatsos
W.'E. SHELVES, SEA LEVEL. during the season indicated that it is not feasible to dnll
On several field projects in Greenland, Antarctica and the Glaciology's grand unsolved problem, or set of interrelated an open hole through the Ross Ice Shelf due to closure
Swiss Alps. the extraction technique of traces from several problems. concerns the West Antarctic Ice Sheet. how it of the drilled hole as a result of the flowing characteristics
tois of ice has been developed and perfected. The proce. formed. whether it it growing or disintegrating, why fast of ice.
eases are as follows. Surface ice samples are melted moving ice streams form at its periphery. c Geological P 1062
in vacuum melt vessels, whereas in bore holes the ice is evidence indicates that1befor 1O00yrago the West Antarctic
melted in siru under vacuum at the desired depth. Until Ice Sheet was much larger. covering the area now below CONCENTRATED LOADS ON A FLOATING ICE
now the maximum depth from which samples have been sea level, presently occupied by the Ross Ice Shelf and SHEET.
extracted is 70 m. The gases escaping dunng the melting that a large scale retreat took place at its edge. The Nevel, D.E.. 1977. 19(81). p. 2 37 -2 45 , In English with
process are pumped through a molecular sieve for drying retreat was probably caused by the large rise in sea level French and German summaries. 8 refs.
and collection of C02. The remaining gases are compressed that occurred when the ice shcets in the northern hemisphere 32-2447
for further treatment in the laboratory Soluble chemistry melted at the end of the last ice age. It has been suggested FLOATING ICE, ICE BEARING CAPACITY,
may be earned out either on the melt water pumped to that the West Antarctic Ice Sheet is still disintegrating.
the surface (collection of Si) or down hole by circulating its edge retreating where it joins the Ross Ice Shelf on TENSILE STRESS. ICE ELASTICITY, LOADS
the melt water through ion exchange resins (collection of the order of 70 m/yr. This slowly occurring destruction (FORCES), ICE COVER THICKNESS, MATH.
C02) The melt water can be filtered for the collection could account for the present rate of rise of the mean EMATICAL MODELS.
of pollen, terrestrial and cosmic dust Uncontaminated sea level Recent data collected on the Ross Ice Shelf The safe beanng capacity of a floating ice sheet is usually
C02. At and Si samples can be obtained for radioisotopic reaches the startling conclusion that the position of the determined by limiting the maximum tensile stress which
dating. "1ihe results of the Si-32 samples allow us to edge of the ice sheet at least at one location is advancing occurs under the load at the bottom of the ice sheet If
establish an tpparent talf-lfe for Si-32 dating. The possible at the sery fast rate of I km/yr. Extensive field data the size of the load distribution is large compared to the
causes of tl.e C-14 variations are discussed and ways to will be required to determine whether the ice sheet is disintc- see thickness, the thin plate theory predicts these stresses
solve the problem suggested. (Auth.) grating or gowing and at what rate. correctly. Howcser. if the size of the load distribution

MP 1053 MP 1057 becomes small compared to the ice thickness, the plate
ECOLOGICAL INVESTIGATIONS OF THE MECHANICAL PROPERTIES OF SNOW USED theory overestimates the stresses In this case the ice

U-AS CONSTRUCTION MATERIAL sheet should be treated as a three-dimensional elastic layer,
TUNDRA BIOME IN THE PRUDHOE BAY RE- S ONSPrcvous smestigators have solsed the €lastic.Iayer problem
GION, ALASKA. Wuori. A.F., 1975. Vol.326, p.157-164. In Russian. for loads distributed ocer a circular area. and base limited
Brown. J., ed, Oct. 1975, No.2, 215p.. For selected 14 refs. the results to the sires at the bottom of the ice sheet
papers see 30-3305 through 30-3313. Numerous refs. 30-3626 directly under the center of the load In the present
30-3304 SNOW (CONSTRUCTION MATERIAL). SNOW paper the stresses are evaluated at an) radial position, and
TUNDRA SOILS, TUNDRA VEGETATION, ROADS, ICE ROADS, ICE RUNWAYS. SNOW it is shown how these stresses approach those for the plateSNW A C OER, ANIMA ,TUNDRA AME, M A NICS. R S W ICOMPU A SNOW theory as the radial position becomes large The solutton
SNOW COVER, ANIMALS, TUNDRA BIOME, MECHANICS, SNOW COMPACTION. SNOW for the stresses are presented in itegral form. as well as
UNITED STATES-ALASKA-PRUDHOE BAY. BEARING STRENGTH. TESTS. graphs from the numerical Integration These new results
During the period 1970-1974. the U.S. Tundra Biome Program. Various methods are feasible for processing snow into a are significant for the superposition of stresses when two
which was stationed primarily out of Barrow. performed construction material in polar areas wher cconventional ma:cn- concentrated loads act near each other. Similarly for
a series of environmental and terrestrial ecological studies &Is are uneconomical or impractical This conversion neczs- loads distributed oser a rectangular area. the plate theory
at Pridhoe Bay This volume reports specifically on the sitates considerable alteration of the rechanical properties wil overestimate the stresses if the dimensions of the load
Prudhoe resitts and is divided into three major subdivisions, of snow. this study is concerned with these alterations. The become small compared to the ice thickness For this
(I) abiotic and soil investigations. (2) plant investigations, problems of compacting snow for road. airstrip and building case integral solutions are presented for the stresses, and
and (3) animal investigations. The abiotic section contains construction are examined, are exaluated directl) under the center of the load. (Auth)
papers on the air and soil temperature regimes, the snow MP 1058 MP 1063
cover, particularly its properties adjacent to the rnadnct.
major an nd landform associations, and the chemical METHODS OF MEASURING THE STRENGTH FLEXURAL STRENGTH OF ICE ON TEMPER-
sition of soils, runoff, lakes, and rivers. The plant section OF NATURAL AND PROCESSED SNOW. ATE LAKES.
contains reports on a general vegetation sursey. a follow. Abele, G. 1975. Vol.326, p.176-186. In Russian. 14 Gow, A.J., 1977. 19(81), p 247-256. In English with
up vegetation mapping project, and a study of the growth refs. French and German summaries. 7 refs.
of arctic. boreal, and alpine biotypes in an experimental 30-3629 32-2448
transplant garden. The animal section contains reports SNOW (CONSTRUCTION MATERIAL). ICE FLEXURAL STRENGTH, LAKE ICE. ICE CRYS-
on the tundra invertebrates, the bird. lemming. and fox RUNWAYS. SNOW COMPACTION. SNOW TAL STRUCTURE, TENSILE STRESS. ICE
popilationt, and the behastoral and phystolog:cal ins estigations
of caribou and several experimental reindeer Appendices ROADS, AIRPORTS, SNOW BEARING CRACKS, TESTS.
contain a checklist of the vascular. bryophyte. and lichen STRENGTH. Large. simply supported beams of temperate lake ice generally
flora of the Prudhoc Bay arcs and selected data on vegetatiorr MP 1059 yield s:gntficantly higher flexural strengths than the same
Severai of the papers draw comparisons with the Barrow TECHNIQUES FOR USING LANDSAT IMAGE beams tested in the cantileser mode Data support the
tundra. The volume includes a considerable number of Tlew that a significant stress concentration may exist at
ta!les in its attempt to document for the first time tha RY WITHOUT REFERENCES TO STUDY SEA the fixed corners of the cantilescr beams. Maximum effects
abiotic. flora, and fauna of this relatiscly unknown arctic ICE DRIFT AND DEFORMATION. arc experienced with beams of cold. brittle ice substantially
it Ira landscape. Hibler. W.D., II1. el al. Mar. 1976, No.31. p.115-135, free of structural imperfections. the strcss concentration factor
HP 1054 12 refs. ma) exceed 20 in this kind of ice. In ice that has
SELECTED CLIMATIC AND SOIL THERMAL Tucker. W.B.. Weeks, W.F. undergone extcnsise thermal dcgrda~tion the stress concentra.

303886 tion effect may be eliminated entirely. Simply supported30-3888beams Scnecrall) test stfon~er uhcn the top surface is placed
CHARACTERISTICS OF THE PRUDHOE BAY SEA ICE. DRIFT. ICE DEFORMATION. POSI- e
REGION.tension This bh is attributed to differences inrEonJ. TION (LOCATION). LANDSAT. ice type. the fine.grained. crsck.free top la)cr of snow.Brown. ., et aI. Oct. 1975. N~o 2, ps 3-12. 7 ref's. A semi-automatic procedure is described for transferring ice ice usually reacting more strongly in tension than the coarse-
Haugen, R.K., Parrish, S coordinates rapidly and accurately from one LANDSAT grained bottom take ice which is prone to cracking (Auth)
30-3305 image I another and for simultaneously estimating all linear
TUNDRA SOILS, CLIMATE. AIR TEMPERA- nieasures of the ice deformation The procedure takes NIP 1064
TURE, SOIL TEMPERATURE, UNITED STATES into ace, mt the non-parallel nature of the longitude lines DE-ICING OF RADOMES AND LOCK WALLS
-,ALASKA-PRUDHOE BAY. and the finite cursature of the latitude lines. factors which USING PNEUMATIC DEVICES.

are particularly critical in the polar regions. Necessary Ackley. S F.. ct al. 1977.19(81). p 467-478. In English
MP 1055 inputs are the location coordiiates (latitude and longita) with French and German summaries I ref.
NEAR REAL TIME HYDROLOGIC DATA AC- of the center if each image and the location of two arbilist) hagaki. K. Frank, M.
QUISITION UTILIZING THE LANDSAT SYS- points ona tine of longitude on the Image These quations.

which are salid oser distances of seseral hundred kilometers. 32-2467
TEM. bypass the complex and ime.consuming procedure of project. ICE REMOVAL. PNEUMATIC EQUIPMENT. ICE
McKim. H.L. ct al. Conference on soil-water prob. ing points on the spheroid After the transfer of common DETECTION. ICE NAVIGATION,
lemsin cold regions. Calgary. Alberta, Canada. N , 6- v-c feature locations (on succcssis days) is completed, a A rough comparison between thermal anti mechanical methods
7. 1975, Proceedings, 1975, p.200-211. 4 refs. least squarcs prograt )ilds the ascrage strain rate and vortici of dc-icin indlicates that mechanial methods could potentiall)
Anderson, D.M.. Berg. R.L., Tutnstra. R.L. t). with the strain rate being independent of errors in the deace with an order-of.mignitude less energ) than that re.
30-3342 transfer of the coordinate system Transfer. sorticity. and quired to melt an ice accrtcion Two applications of
REMOTE SENSING. SPACECRAFT. DATA strain rate errors of the technique are described mcchanical de-icing usi g pneumatically driten inflatable de.
TRANSMISSION. MEASURING INSTPU' NIP 1060 icers Are dsribed in this report The first of thcse was

MENTS. LANDSA . LABORATORY INVESTIGATION OF TIlE M the de-cing of a small cyhnsdrical radome used for air navigs.
M The LAN DSA aC ei yi tional purpoes Two seinlm sr testing were conducted
The LANDSAT .ta Colleietin S)stm (Do CS) J,,, CH A ND aYDRAULICS OF RIVER ICE h de-icer consisting of an isflaiable.deaiab!e flexible
the capability mf ret.Sly €oleeni; hydrologic. mcte,,rologic JAMS. plastic csseting The tieice, was dri.cn by tanks with
and environmental data at remote sr.s throughout the inited Tatinclaux. J C.. ct al. Mar. 19'6. No.186. 97p., 7 rcfs prcsmsuc and tacu imi scrs,,sms that wcrc rccharged by an
States and Canada The coded signals are transmitted Lee. C.L. Wang. T.P.. Nakato. T.. Kennedy. J.F. on-site air tomprcssoi in rpon se io a pressurC senor
sia satellite to NASA ground receiving staions where the 30.4136 The d.icing cycle was actirsied by an ice defector so
data arc compiled and 'cletyped to the user. The number ICE JAM1. RIVER ICE. ICR MECHANICS. Y the system responded i,, c eseo, ,.n a demans basis
of transmissions ocr day vanrie considerably depending on I drive bM the cc tcct g Th st em d s s

the locationof cach datacollection platform( )CP) lurig T)RAULICS. COMPRESSIVE STRENGTH. ICE in beeping the radime fri e of ice withu: manned opceationthe past two yearn. many sensrrs base been interfaced li CTOVER TIIICKNESS. ICE FLOES. FLOW RATE. andi with 1mah energ onsmption in a mountain icing

the DCP.oncofthcmostimporisntisaporouscuptcniometer EXPERIMENTAL I)ATA cnrironment the second ArplIAtiron was an attempt to
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de4ce the walls of locks used in river navigational facilitics. Accurf foreast of water tn-off from snow covers and and their asocistd "winds" Measured values of impacit
lee sally formed at the high-water.mark by the freezing glaciers is ncreasinly impormant became of the increasing stresses ae sumimarzed, and direct impact stressis for "wde
of the water exposed to low air temperatures or by the competition for scarce wae resources. The trend toward avalanche are deduced from aimple theory. Forcs induced
Itn of Ice against the wall by ships usng the locks. conceptual computerized models of hydrologic s)s tem re- by interfacial shear and avalanche deflection are considered

The dc-kin consisted of air-driven hos mounted on the quireas extensive knowledge of the physical aspects of thise briefly, and forcs created by avalanche winds. or "air blost."
wall covered by a thick flexible rubber mat and protected system . Unlike river and sitrem networks. the hydroloo. e disc ed. In the coecuuion there is . simpid
from ship damage by steel outer plates. This method characteristics of snow coven and glaciers are highly variable tabulation of representative values for stum ranges, typical
was succeseul in remuing ice accumulations up to 2 m with time and cannot be esily defmed. After reviewing strain rates and typical velocities in the various avalanche
loeg by 0.3 m thick over the area covered by the de- the physical aspects of water flow through snow coven Proce
wer. Installation coats and the necessity for ptotectson and gaciera, it is concluded that snow coves and glaciers
of the decer against abreasin by ships may make this ar predictable hydrological system oe the melt metamor-
deicing me.bd prohibitively cpensive compared with mth pimof the snow is complete and the enulacial conduits MIP 1071
o r t as sceib o aage b i eh e been established. However. much additional inform- IN-SITU MEASUREMETS ON THE CONDUC-

tion about snow and ice mum must be generted before -rIVIT AND SURFACE IMPEDANCE OF SEA-general forecasting techniques can be established for all situs. IE A D U ECIEMP 1065 tions. (Aut.) ICE AT VLF FREQUENCIES.
NG EE G R E IE O SAIE M (Auth.) McNeill, D., et al, Dec. 1971, RIOS, 19p. plus dia.

ENGINEERING PROPERTIES OF SEA ICE. MP 1068iats 9 refs Also published in Radio sciience, Jarm
Schwarz. J., et al, 1977,19(81), p.499"531. In English ROLE OF RESEARCH IN DEVELOPING SUR- 1 973 . A(l):23e30.
with French and German summaries. Refs. p.52 6- FACE PROTEClION MEASURES FOR THE Hoektra, P.
530. For this paper from another sourcsee 31-2778. ARCTIC SLOPE OF ALASKA. 27.700
Weeks, W.F. Johnson, P.R., Symposium on Surface Protection SEA ICE. ICE RESISTIVITY. ELECTRICAL
32-2470 through Prevention of Damage (Surface Manage- RESISTIVITY.
ICESHELVES. ICE STRUCTURE, ICE MECHAN- ment). Focus: the Arctic Slope, Anchorage. Alaska, An experimental prognran to measure in-situ values of the
ICS, ICE FRICTION, ICE THERMAL PROPER.- May 17-20. 1977. Proceedings. Edited by M.N. electrical conductivity and surface impedance of ae ice at
TIES, ICE ELECTRICAL PROPERTIES. ICE Evans. Anchorage, Alaska, Bureau of Land Manage- VLF frequencies was carried one at Pt. Barrow. Alas
(CONSTRUCTION MATERIAL), ENGINEER. meint, Mar. 1978, p.202-205. Temperature. salinlty, and resiativity were measured as a
ING, SEA ICE, ICE STRENGTH. 32-2648 function of depth in the ice foe both first year and multi-
As the continental shelves of the Arctic become important ENVIRONMENTAL PROTECTION, SNOW AC yew sea ice by Lms ocored mples. All thre qantities
as souc areas for the oil and minerals required by human CUMULATION. SNOW (CONSTRUCTION varied with the age of the ice and. in addition, the resistivitySTRCTON aredwith Wj from too to 10.000 ohm-metters at the
society, ses ice becomes an increasing challenge to engineers. MATERIAL), ICE (CONSTRUCTION MATERI- wnif t and i f jcrl down to a few oun-meten at the
The prt pape st with a consideration of different AL). CIVIL ENGINEERING, U.S. ARMY CRREL. se wte intetface. The wave tilt of aVL plane wavefields of which require information on t ice RESEARCH PROJECTS, UNITED STATES-- propagating over sea ice is theoretically lineary dependent
with the ranging from the design of ice-breking ships
to Arctic drilling platform a ndmin-ade = ALASKA-NORTH SLOPE. on the thbkne Measurements of the quadrature phase
the structure of sea ice is described as it influences the The U.S. Army Cold Regions Research and Enginering wave tilt at 18.6 KHz give values of the right order of
observed variations .- physical properties. Next the ststus Laboratory (USA CRREL) has long conducted resch in magnitude but erratic in local behavior. Shortspacing
of our knowledge the physical properties imporant to snow, tce. and permafrost. It also translates foreign Wener ary resistivity masuMMnts and tellisc current
engineering is reviewed. Properties disclosed mcludc me. engineering Papers and publishes rsarch repors 11110006rphi measurements at VLF demonstrated that the errtic behavior
chanical properties (compressive. tensile. shear and flexural and bibliographies. Snow and ice roeds and construction wa due to significant horizontal variations of the sea ice
strengthsc dynamic and static elastic moduli; Poimon7s ratio), pds have been used. primarily on the Arctic Slope. during rlstiity over distonces of a few feet.
friction and adheslion, therma properties (specific and latent thelist fewinters. Some have been successful but problems
heats, thermal conductivity and diffusivity, deaty) and fally exist which will require further experience and research to
electromagnetic properties (dielectric permittivity ai loss solve. One probm is that of snow supply. Snowfall MP 1072
resistivity). Particular attention is given to parameters on the Arctic Slope is limited, prtkularly early in the UV RADIATIONAL EFFECTS ON: MARTIAN
suca as temperature, strain-rate. brine volume, and lodin season when it is mot desired. Few good data arc available REGOLITH WATER.
directionIstheyaffect property variations. Gapacontradc on total quantities and the time pattern of snowfall but Nadeau, P.H., Hanover, New Hampshire, Dartmouth
tios in the data And inadequacies in testing techniques Wyoming Snow Gaes. now being installed by a number
are pointed out. Finally suggestions are made for future of government agencies and private orpnizations, are begin- College, Aug. 1977, 89p., M.A. thesis. Refi p.66-89.
research, especially for more basic laboratory studies dsigned ning to provide some data which can be used with some 32-2972
to provide the data bae upon which further theoretical confidence. The snow which falls is often blown off by MARS (PLANET), SOIL CHEMISTRY, CHEMI-
developments as well as field studies can be built. (Auth) the strong winds which are common il the area so it Is CAL REACTIONS, ENVIRONMENTS, HYDRO-

not available where it is needed. Research is under way GEN PEROXIDE, SOLAR RADIATION, UL-
MPo equipment and techniques for collecting snow and inducing TRAVIOLET RADIATION, ECOLOGY, ENVI-
STUDIES OF THE MOVEMENT OF COASTAL d grting.
SEA ICE NEAR PRUDHOE BAY, ALASKA, U.S- MP 1069 RONMENT SIMULATION.
,Ak INTEGRATED APPROACH TO THE REMOTE
Weeks, W.F., et al, 1977, 19(81). p.533-546, In Eng- SENSING OF FLOATING ICE. MP 1073
lish with French and German summaries. 5 refs. Campbell, WJ., etal, International Astronautical Con- DYNAMICS OF NEAR-SHORE ICE.
For this paper from another source see 31-2777. e. h,. Lisbon, September 21-27. 1975. Pro- Kovacs. A., et al, Environmental assessment of the
Kov, w A., Mock, S.J., Tucker, W.B., Hibler, W.D.. ceedings. Edited by L.G. Napolitano, Oxford, Perga- Alaskan continental shelf. Vol.XVI. Hazards. Prin-34, Gow, AJ. mon Press. 1977, p.445-487, Refs. p.483487. cipal investigators" reports for the year ending March
FAST CMRamseier. R.O., Weeks, W.F., Gloersen, P. 1977. Boulder. Colorado, Environmental Research
FAST ICE, PACK ICE, ICE MECHANICS, THER- 32-2840 Laboratories, 1977, p. 15 1-1 63 .
MAL EXPANSION, RADAR TRACKING, LAS- FLOATING ICE, REMOTE SENSING, SENSOR Weeks, W.F.
ERS, SEA ICE. ICE CONDITIONS. UNITED MAPPING, AERIAL RECONNAISSANCE, SEA- 32-3067
STATES-ALASKA-PRUDHOE BAY. SONAL VARIATIONS. SEA ICE. DRIFT. ICE DEFORMATION, LASERS.
During March-May 1976. a combination of laser and radsr Th.- current increase of scientific interest in all forms ofr systems was ed to study the motion of both the r

gsriiig an=hep ice scrNraladCrs sa.P,.!lng ice-sea ice, lake ice, river ice. ice Ahes and
fast ictee p i near Nt ahl and Cros Islands. iceberg--las occurred during a time of rapid evolution of MP 1074
two barricr islands located 16 and 21 km offshore in the both remote-sening platforms and sensors. The application
vicinity of Prudhoe Bay. Alaska Laser measurements of these new research tools to ice studies in the Arctic DELINEATION AND ENGINEERING CHARAC-
of trets on the fast ice near Namahl Island indicate small and Antsrctic has generally been both piccemcal and sporadic. TERISTICS OF PERMAFROST BENEATH THE
net displacements of approximately I m ocr the period partly because the community of ice scientists has not kept BEAUFORT SEA.
of study (71 d) with short-term displacements of up to up with the rapid advances in remote sensing technolog) Scllmann. P.V.. ct al. Environmental assessment of the
40 cm occurring oucr 3 d periods. The main motion and partly because they have not made their needs known Alaskan continental shelf. Vol.XVI. Hazards. Prin-
was outward normal to the coast and was believed to be to the space communty. This paper seeks to help remedy cipal investigators" rept for the year ending March
the result of thermal expansion of the ice. The radar the latter shortcomin The remote snsing rurgts 9arch
records of fst-icc sites farther offshore show a systematic for floatmg ice s Tdie are g, rand the capabilities of 1977. Boulder, Colorado Environmental Research
increase in the standard dcvistioc of the displacements as rators enoting and future ses and senior combinations Labratories. 1977. p.3 85 -3 95 .
measured parallel to the coast. reaching a value of 6 6 m in meeting these requrements are discussed The desrablc Blouin, S.E. Brown, J.. Chamberlain, E.J.. Iskandar,
at 3I km. The farthest fast-ice sites show short-term future sensors are also disussed from both the reearch I.K.. Ueda. H.T.
displacements of up to 12 m. There are also trends and operational points of siew. 32-307I
in the records that are belivcd to be the result of the
general warming of the fast ice with time Radar targets MP 1070 SUBSEA PERMAFROST, PERMAFROST PHY-
located on the pack ice showed large short-term displacements DYNAMICS OF SNOW AVALANCHES. SICS. PERMAFROST DISTRIBUTION, ENGI-
(up to 2.7 km) but negligible net ice drift along the coast. Mellor. M., Rockslides and avalanches, I. Naturml NEERING.
There was no significant correlation between the mosement phenomena. Edited by B. Voight. New York. Eiscvi. The o%erall objectives of the CRREL participation in the
of the pak and the local wind. suflesting that Coastal cc, 1978, p.753-792, 22 refs. subsea permafrost program arc to qiantfy the engineering
ice prediction models can only succeed if handled as part 32-2937 r it s n gnpermafrost
of a regional model which incorporates stress transfer thr oulh 32-2937 character autics and ascertain the distribuon of permafrost

the pack. The apparent fast.tce-pack-ice bounds-y in the AVALANCHE MECHANICS. SNOW COVER beneath thc Beaufort Se and to dete r ine their relationshippoc TABLIT. SEAR STRINto temperature. se.diment type. ice content and chemical
study are was located in 30.35 m of water. (Auth) STABILITY, SHEAR STRAIN. AVALANCHE composition Permafrost was prex.:n, in the four holes

MP 1067 WIND. drled At Prudhoc Bay. Ice bonder, pe:mafrost was absent
SHORT-TERM FORECASTING OF WATER After a general introduction to snow avalanches And their in the upper 30 meters of s dment up to 17 Wlometers

Ronsequences. type classification as ditscucd. and classfication from shore. Based on negative temperature gr!ents v.d
RUN-OFF FROM SNOW AND ICE. schemes are descnbed bnefly The first technical section pore watcr chemistry. ice-bondcd permafrost should Ie encoun.
Colbeck, S.C. 1977. 19(81). p.571-588. In English deals with deformation and displacement of snow slopes tered at 30- and 43.meter depths at sites P1-2 a. PB-
with French and German summaries. Refs. p.585- poor to avalanche release, with the faiture r.'rccss. and 3. respectisely. It appears that the depth to the ice.
587. with the propagation of initial failure. The following section bonded peimafrost dercases with increasing ditsnce form
32-2474 describes sarious t)pcs of asalanche motion after release. shore and depth of water. Highly o.er-consolidated marine
RUNOFF FORECASTING. SNOW HYDROLO- Representative values are sugested for slope angles, initial clays %cre encountered seaward of Leimdeer Island Tie

acceleraions. flow density, driing stresses, and trasel selocit. oerconsolidatton probably resulted from the frecie-thaw hubla-
GY, ICE MELTING. SNOW MELTING. GLA- tes The third technical section considers idealired theoret- ry The presence of these stiff, marine clay deposits is
CIAL HYDROLOGN. MELTWATER. SNOW cal analyses of avalanche motion The final technical an im portant consideration for siting stnlctnies associated
COVER EFFECTS. MODELS. section covcrs the dynamic forces impoed by snnw asalanches with offshore desclopments
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MP 1075 Ste and peak at averages of St. 29. 25. and 162 microgll MP 1083
ROSS ICE SHELF PROJECT ENVIRONMEN- dngthelaatthird. DuringtheHolocenethe concentration TEMPERATURE EFFECTS IN COMPACTINGlevels decrease to lows of 17. 3.3. 2.6. and 5.1 microgll.
TAL IMPACr STATEMENT JULY. 1974. Silicon concentrations increase by about a factor of 3 (over AN ASPHALT CONCRETE OVERLAY.
Parker, B.C. et al. Environmental impact in Antarc- Sangamon levels of 100 mcrolgll) during the late Wisconsin Eaton. R.A.. ctal, Conference on Applied Techniques
tica, edited by B.C. Parker, Blacksburg, Virginia Poly- Stage. indicating a significant influx of colian dust at that for Cold Environments. Anchorage. Alaska. May 17.
technic Institute and State University. 1978. p.7-36, 13 time. Although sulfate concentrtion arc high (280 m. 19. 1978. Proceedings, Vol.1, New York. American
telk crogll) during the last third of the Wisconsin Stage. they Society of Civil Engineers. 1978, p.14 6-1 58 , 9 refs.
MeWhinnic. M.A., Elliott. D., Reed. S.C. Rutford, remain relatively constant (100 micoglI) prior to and aft Berg. R.LR~h. i ., , .R d .Rtr that time, this might suggest that the Wisconsin Stage was

32..313 n Waered .by volcanism. Similar elemental concentra. 32-3608
E R E I A I S V tionsmsaauredtnWestAntarcticglacial icedepositedessential. BITUMINOUS CONCRETES. COMPACTING.
ENVIRONMENTAL IMPACT. ICE SHELVES, ly over the same time period as the Greenland material DENSITY (MASSIVOLUME). TEMPERATURE
DRILLING. RESEARCH PROJECTS. ANTARC- also incease during the late Wisc.nsn Stage. but to a EFFECTS. COOLING RATE.
TICA-ROSS ICE SHELF. much smaller extent than those in Greenland ice. (Auth) An asphalt concrete overlay was constructed at the U.S.
The scientific objectives or the Ross Ice Shelf Project (RISP) Army Cold Regions Research and Engionering Laboratory
are to drill into the ice shelf to investigate the ishysical. MP 1080 (CRREL). Hanover. New Hampshire, in November. 1976.
chemicl. blogical, and geological conditions in "to ice EFFECT OF FREEZING AND THAWING ON to evaluate temperature and other environmental effects upon
shelf the water mass beneath the ice. and the soft sediments THE PERMEABILITY AND STRUCTURF O compaction. Four overlay sections each 100ft a 12 Illad bedroIsat the bottom of the . and to use the SOILS. x 3 in. thick and two sections each 50 ft x 12 ft i I.h nditose t 112 in thick were designed to be placed on an existing
data obtained for interpretation of the present conditions Chamberlain. EJ.. ¢t al. International Symposium on CRREL test road. The asphalt cement and aggegateand the history of this portion of Antarctica. Thsnviron- RE etra. Teapatcmn n fipet
mnal im t storymof t desrinb the prop ed ation. sum- Ground Freezing. Ist. Bochum, Germany. March 8- used sere to hae mix characteristis as close to the Thule

miries the scientific studies to be undertaken, and outlines I0. 1978. Proceedings. Edited by H.L. Jcssberger, mix as possible. This paper presents results of the test
remedial and protective measures. unasoidable adierse im- Bochum, Ruhr University. 1978. p.31-44. 11 refs. overlay using an AC 2.5 in a cold environment.
poetsand altntives to the proposed action. It is ticip*t- Gow. AJ. HP 1084
ed that the maority of the impacts will be short-term and 32-3469 KOTZEBUE HOSPITAL-A CASE STUDY.

Isetremely oalizedchas those associated with the camp FREEZE THAW CYCLES. SOIL WATER MIGRA- Cror. RE., Conference on Applied Techniques for
and laoaoyfacility on the Ross Ice Shelf during the TION. PERMEABILITY. SOIL STRUCTURE.Coy ECneec nApidTcnqe oh. o .esat impactswllbe monitoredthrugh- SOL P SOIL S R T Cold Environments. Anchorage. Alaska, May 17-19,
out the RISP operat l The pristine nature of the surface SOIL PHYSICS. SOIL TEXTURE. FINES, PARTI- 1978. Proceedinp. Vol.1, New York. American So-
showld be restored fully within one year. It is stressed CLE SIZE DISTRIBUTION. ciety of Civil Engineers. 1978, p.342 -359. 10 refs.
that the likelihood of penetrating a hydrocarbon trap is The permeability and structure of four fine-grained sois 32 3624
remote, but should this occur rendering an uncontrollable were observed to be changed by freezing and thawing. In
release of hydrocarbons, the impact on the environment all cases freezing and thawing caused a reduction in void BUILDINGS. SETTLEMENT (STRUCTURAL),
could be quite severe On a scale of I to 10 this possibility ratio and an increase in vertical permeability. The increase PERMAFROST BENEATH STRUCTURES.
is assigned a value of S. in permeability is attributed to the formation of polygonal FOUNDATIONS. SOIL TEMPERATURE.

shrinkage cracks and/or to the reduction of the volume Construction of the hospital was started in late 1959 and
MP 1076 of fires in the pores of the coarse fract'on. the mechanism completed in September 1961. The hospital is a single
DYNAMICS OF NEAR-SHORE ICE. controlling the process depending on material type No story structure, supported on imulated perimeter wall footigs
Kovacs, A., et al. Environmental assessment of the definite relationships are established; hosever, it appears with intermediate footings for the support of roof columns
Alaskan continental shelf. Vol.11. Principal investiga- that the largest increase in permeability occurs for the soil and grade beams. All floors are sab-on-grade concrete.
tos' quarterly reports for the period Apnl-June 1977. of highest plasticity. Wall cracking was in evidence in the first year of occupancy.
Boulder, Colorado. Environmental Research A void of more than a foot was found between the floor
Laboratories. 1977, p.4 1 1-424. MP 1081 slab and the gravel fill in August. 196%3. At the request
we" W.F. SEGREGATION FREEZING AS THE CAUSE OF of the U.S Public Health Service. USA CRREL conducted
32-3188 SUCTION FORCE FOR ICE LENS FORMA- soil explorations and installed ground temperature aemblies
S2-3E88 I . Eand ernical movement points within the building and around
SEA ICE. ICE MECHANICS. FAST ICE. ICE TION. the perimeter of the foundation to ascertain the source and
STRUCTURE. Takagi. S.. International Symposium on Ground potential magnitude of the foundation distress. Theperform-

Freezing, Ist. Bochum. Germany. March 8-10, 1978. anre of the hospital through 1976 clearly indicates the setl
MP 1077 Proceedings. Edited by H.L. Jessbergcr. Bochum. ment associated with the thawing of the underlying permafrost
DELINEATION AND ENGINEERING CHARAC- Ruhr University, 1978, p.45-51, 20 refs. with time. Soil and permafrost conditions in the village
TERISTICS OF PERMAFROST BENEATH THE 32-3470 of Kotzeboe are described in light of the conditions disclosed
BEAUFORT SEA. SOIL FREEZING. GROUND ICE, ICE LENSES. in the hospital area.
Sellmann, P.V.. etal, Environmental assessment of the SOIL WATER MIGRATION. FROST HEAVE. MP 10s
Alaskan continental shelf. Voll. Principal investiga- FROZEN GROUND THERMODYNAMICS. SOIL EFFECTS OF MOISTURE AND FREEZETHAW
toe quarterly reports for the period April-June 1977. STRUCTURE. SOIL PRFSSURE, ANALYSIS ON RIGID THERMAL INSULATIONS: A
Boulder. Colorado, Environmental Research (MATHEMATICS). LABORATORY INVESTIGATION.
Laboratories, 1977, p.432-440. A new freezing mechanism, called segregation freezing. is Kaplar. C.W.. Conference on Applied Techniques for
Brown. J., Blouin. S.E. Chamberlain. E.J., Iskandar, proposed to explain the generation of the suction force that Cold Environments. Anchorage. Alaska. May 17-19,
I.K., Ueda. H.T. draws pore water up to the freezing surface of a growing 1978. Proceedings, Vol.1, New York. American So-
32-3189 ice lens. The segregation freezing temperature is derived
SUBSEA PERMAFROST. OFFSHORE DRILL- by applying thermodynamies to a soil mechanics concept cicty of Civil Engineers. 1978. p.40

3-4 17. 13 refs
that distinguishes the mechanically effctive pressure from 32-3628

ING, ICE COVER THICKNESS. DRILL CORE the mechanically neutral pressure The frost-heaing pI cc- THERMAL INSULATION. ABSORPTIVITY,
ANALYSIS. CHEMICAL ANALYSIS. dure is formulated as part of the solution of the differential MOISTURE. FREEZE THAW TESTS.

MP 1078 equations of the simultaneous flow of heat and water. of Laboratory observations on the effects of moisture absorption
GROUTING SILT AND SAND AT LOW TEM- which the segregation freezing temperature is one af the and freeze.thaw on %anous thermal insulation boards common-

boundary conditions I) used in construction beneath slabs on grade, in rof.
PERATURES. and in perimeter insulation of foundations were made under
Johnson, R., Conference on Applied Techniques for NIP 1082 set conditions Test specimens were submerged in water
Cold Environments, Anchorage. Alaska. May 17-19. EFFECT OF FREEZE-THAW CYCLES ON and buried in motst soil for periods ranging up to 36 months.
1978. Proceedings. Vol 2. New York, American So- RESILIENT PROPERTIES OF FINE-GRAINED Selected soaked specimens submerged in water w ere subjectedciety of Civil Engineers, 1979. p.937-950. 2 refs. SOILS. to 15 and 30 freeze.thaw cycles. The study showed that-33ie45y I) None of the materials was completely resistant to moisture
33-4452 Johnson, T C.. et al, U.S. Army Cold Regions Re- absorption under all test conditions. 2) A number of extruded
GROUTING. VISCOSITY. SOIL STABILIZA- search and Engineenring Laboratory. (19781. 19 p. pol)styrnes sere highly resuitant to moisture. 3) The beaded
TION, FROZEN GROUND MECHANICS. Prepared for International Symposium on Ground polystyrene boards were more absorbent than the extruded
SANDS. STRESS STRAIN DIAGRAMS. COM- Freezing. Bochum. Germany. March 8-10. 1978. 20 t)pes.and4) Alternate fretzing and thawing of rigid insulation
PRESSIVE STRENGTH. TEMPERATURE EF- refs. in presence of free water was either destructie or increased
FECTS. COLD WEATHER OPERATION. RES- Cole. D.M.. Chamberlain. E.J. moisture absorption in most of the tested materials, and
INS, TESTS. 32-3502 5) Cellular glass. normall) highly moisture resistant in soaking

tests, suffered extremely sevee deterioration in freeze-thaw
MP 1079 FROZEN GROUND MECHANICS. FREEZE tets This study clearly demonstrated that only highly
INTERHEMISPHERIC COMPARISON OF THAW CYCLES. PAVEMENT BASES. BEARING moisture-resistant rigid thermal insulations should be used
CHANGES IN THE COMPOSITION OF ATMO- TESTS, SHEAR STRESS. SLBGRADE SOILS. under conditions subject to free water and alternate freezing
SPHERIC PRECIPITATION DURING THE LOADS (FORCES), SOIL MOISTURE CONTENT. and thawing
LATE CENOZOIC ERA. SOIL TEMPERATURE. MODELS. MP 1086
Cragm. J.H., c al, Polar oceans. Proceedings of the Stress-deformation data for silt and cla) suhgrade soils were DESIGN CONSIDERATIONS FOR AIRFIELDS
Polar Oceans Conference. Montreal. May 1974. Ed- obtained from in.situ tests and laboratory tests, for use in IN NPRA.mechanisic models for design of pavcments that will Cxpcri. Fited by M J Dunbar. Montreal. Arctic Institute of cfrecrng and thawing Plate-beaing tests were run Criry. F E. et a!. Conference on Applied Techniques
North America. 1977. p 617-631. 26 refs Includes on in-service all.bitumrinous-concrte (AIIC} pascerts con. for Cold Environments. Anchorage. Alaska. May 17-
discussion. strutcd directly on silt subgradc. and on an €iperimental 19. 1978. Proceedings, Vol I. New York. American
Herron, M M., Langway. C C., Jr. Klouds. G A. ABC pavecment constructed on ci) subgrade. applying repeat Soctet) of Civil Engineers. 1978. p.441-.458. 6 refs.
32-3432 cd loads to the pavement surface% sidc the ssbgrade %as Berg. R L. Burns. C.D. Kachadoorian. R.
GLACIER ICE. ICE SHEEThS. ICE COMPOSI. r hi ascitend fully recovcred Anat)il 323633

of Icflcctnon data from the in-vitu tests showed refi 3est
TION. PRECIPITATION (METEOROLOGY). moduli of :he subgrade soils up to more than ,O cpa AIRCRAFT LANDING AREAS. FROZEN SAND.
DUST. ICE CORES. when frozen. a.s low as 2 .MPs during the thawing perrol. FROZEN GRAVEL, PETROLEUM INDUSTRY.
Concentrations of alkali and alkaline earth elements in north and up to more than l0

t 
MIl's when full) rcc. rd Anal Two explottor) wely. at Inidgok and Tunatik. will be spudded

Greenland glacial ice deposited during the pst 100.000 years )%is of the lal vratory tests. which gave midulit comparable in the spring of 1971. The well sites require airfields
show marked sartations ovet that time span Pritor to tothelattcrf aucs.howcdthatresiientm,,tulus and Possum% for Itercules aircraft during the entire drilling operation
the Wisconsin Stage concentrations of Na. K. Mg and Ca ratio in the thawed and recovering condition can be repressed t)esign and construcion problems for the two airfields are
average 26.4 4.6 3. and is microg I respecti cl) Concen as a function of the t[ress rat. the moisture ontcnit. and compounded by the constraint that they be built in winter
tration levels rise gradually at the beginning of the Wisconsin the dr) dtnsity and in a;cordance wtth enmironmental requirements which

98



MISCELLANEOUS PUBLICATIONS AC

narmaitat that a, fill and gravel be transported over snow MP 1090 MP 1095
ruads. LaborMtoy studies conducted at USACRREL WATER RESOURCES BY SATELLITE. STABLE ISOTOPE PROFILE THROUGH THE
showed t of frozn sdty sand. the only locally available
borow at lulik, have a greater potential for settlement McKim. H.L. May-June 1978, 70(455), p.

164
-

16 9
. ROSS ICE SHELF AT LITTLE AMERICA V. AN-

upn thawing the in-situ sands in cut sections. Seveal 32-3654 TARCTICA.
d a optim we cosidered fo the airfields. drill pds REMOTE SENSING. SPACEBORNE PHOTOG- Dansgiard, W., et al. 1977. No.118. International

nd shugt cum ag red. wlach tme be imable all year. RAPHY, WATER SUPPLY, SNOW COVER. ICE Symposium on Isotopes and Impurities in Snow and
The imduded (I) gravel over sand. (2) pavel over insulation COVER. MAPPING. Ice. Grenoble, Aug. 25-30. 1975. p.

32 2
-
3 2 5

, In En-
oan setd (3) d mat with asus and (4) landing lish with French summary. 9 refs.

at wi u nslation. Some of these concept s were Johnsen, SJ.. Clauen. H.B., Hammer. CU., Langway,
evauted at USASWES. using large-scak test sectons. In
euniunetius with the airfields. additional test sections arc MP 1091 C.C.. Jr.
pleaned to evolute different design concepts foe nmways. MASS TRANSFER ALONG ICE SURFACES OB- 32-3849
drill i and road to be built for the 1979 dnlling program. SERVED BY A GROOVE RELAXATION TECH- ICE SHELVES. ICE DATING. ICE COMPOSI-
Thi paper deoinbes studies associated with the Inigok airfiel NIQUE. TION. ISOTOPE ANALYSIS. ANTARCTICA-

MP 117 Tobin. T.M., et al. 1977, No.118 International Sym- ROSS ICE SHELF.
rFECIS OF SUBGRADE PREPARATION posium on ltopcs and Impurities in Snow and ce. "The delta (0-18)-prorde along the Little America V ice

UPON FULL DEPTH PAVEMENT PERFORM- Grenoble, Aug. 28-30. 1975. p.
34

-
3 7

. In English with core ranges from -20 per mule neart the arfae to -35

ANCE IN COLD REGIONS. French summary. 6 refs. per mille at the bottom. Le.. lower than at any surface

Eaton R.A.. Conference on Applied Techniques for Itagaki. K. value hitherto measured in West Antarctica. (Auth.)

Cold Environments. Anchorage. Alaska. May 17-19. 32-3809 MP 1094
1978. Proceedimrp. Vol.1, New York. American So- MASS TRANSFER, ARTIFICIAL ICE. DEUTERI- THERMAL PROPERTIES AND REGIME OF

Cety of Civil Engineers. 1978, p.459-473. 8 refs. UM OXIDE ICE, RELAXATION (MECHANICS). WET TUNDRA SOILS AT BARROW, ALASKA.
32-3632 The mass transfer coefficients were measured uing a

BITUMINOUS CONCRETES. COLD WEATHER decay technique on the (0001)planes ofnaturally and = -MGaw. R. Etal. Intonational Conference on Perma-

PERFORMANCE. SUEGRADE PREPARATION. lygrown H20 ice and artficially grown D20 ice at - frost. 3rd. Edtronton. Alberta. Canada. July 10-13.
P o In each case a viscous flow term contributed the 1978. Proceedings. Vol.1. Ottawa. National Re-

FROST HEAVE. most to groove decay in the longest wavelengths measured. scarch Council of Canada. 1978. p.
4 7

-
5 3

. With Rus-
t September. 1973. a "full-depth" road test section was while an evapoiation-condernatio term predominated in the Sian and French summaries. 12 refs.

constructed at the U.S. Army Cold Regions Research and shortest waveleugths measured All other terms were found Outcalt. S.., Ng. E.
Elagiawing Laboratory (CRREL). Hanover. New Hampslhire. to be neglig'bl. Large discrepancies betacen the decay 32-3670
DuE to wathe and time constraints, the subgrade beneath constants obtained from measurements and the constants 32-3670

the asphalt concrete pavement was not properly prepared calculated from theory indicate that other meejanisms ot TNDRA SOILS. THERMAL CONDUCTIVITY.

(blended. mixed and made as uniform as possible) The considered in Mullins theory may be resporsible for the TUNDRA VEGETATION, SOIL TEMPERA-
road is in at an on an 8% slope and intersects horizontal groove decay. TURE, TEMPERATURE MEASUREMENT.
1lar of vwved silts, silty sands, and sandy materials which Measurements of temperature and of thermal conductivity
ae h fruat siueptbl. The first winter, surface differ- for two summir periods were carried out on wet organic

entlelheaves of up to 5 inches in $ feet occurred. The MP 1092 surface materials and underlying mineral sois at b ,row.
sammep .tf 24inches wai rem1e for 100 feet VANADIUM AND OTHER ELEMENTS IN Alask. Precise temperatures were measured by meanto a depth of 24 inches and 100 feet to a depth of 12 of ahixted thermahtors; placed at accurately known dirid

Iach. The material was mixed, blended, and dried before GREENLAND ICE CORES. om ca thertors place t aurt own eplacng ack ntoHeron. M.,eta. 197. o.11, Iteratioal ym-from which temperature gradients to a depth of 1.0 m are
bake into the roadway in 6-inch compacted lifts, Heon M.M.,etal. 1977,No.l, ntrnationalSym- calculated. Thermal conductiities were measured by the

tesuccoldim two wimntes Pformance has shown teoy posium on Isotopes and Impurities in Snow and Ice, transwnt.haung probe method. both in4itu and in the labors-
marked impovement with relatively uniform heaving of the Grenoble. Aug. 28-30,1975, p.98-102, In English with tory. The observed conductivity of the organic layer wai
pavement surfacs This shows, in conjunction with other French summary. 16 refs. between that of moist air (0.1 W/mK) and that of water
CAREL highway pavement test sections. the importance LngwyCCJr Weiss, H.V.. Hurley.J.P Kerr R (06 WImK): the conductivity of the silt soil depended on
ova p sbgd prepin fo pvements in cold regions Crain J.H. the state of freezing. The measured data are combined
ovr frat-sceptle soils. Cto calculate summer heat fluxes to a depth of 1.0 m. from

MP Im 32-3817 which the thermal transition of the active layer from initial

STORM DRAINAGE DESIGN CONSIDERA- ICE COMPOSITION. CHEMICAL ANALYSIS. thawing to incipient freezing is described and analyzed.

TIONS IN COLD REGIONS. ICE CORES, GREENLAND.

LobacS, LF.. et a!, Conference on Applied Techniques Chemical analysis for Na. Ca. AL. Mn and V of surface MP 1097
Enviroets. Aferencrage, Alaska. Mahn snows and deeper ice core samples from station Milcent. DETERMINATION OF UNFROZEN WATER IN

for Col Environments. Anchorage, Alaska, May 17- Greenland. indicates a terrestrial or marine origin for thes FROZEN SOIL BY PULSED NUCLEAR MAG-
19,1978. Proceedings, Vol.1, New York. American constituents. Pre-t900enrichueatfactoe. baedonacmsege NETIC RESONANCE.
Society of Civil Engineers. 1978. p.

4 74
-
4

89, 12 refs. crusa compostion. are high for Zn and Hg and appear Tice, A.R.. et al. International Conference on Perna-
Eff, K.S. to be related to the volatility of these elements. Acomrpar. fr

32-3633 son of pre-1900 and 1971-1973 concentrations o V and ost. 3rd, Edmonton. Alberta. Canada. July 10-13,

DRAINAGE. AIRCRAFT LANDING AREAS. ICE Hg shows no decided increase due to industrial production. 1978. Proceedings. Vol.l. Ottawa. National Re-

yet the relative abundance of Zn increased from 12 to search Council ofCanda. 1978, p.1
4 9

-155. With Rus-
CONTROL, COLD WEATHER OPERATION. 32 osr this time period. The chemical composition of sian and French summaries. 12 ref.
Thai paper. bod on the authors' recently revised design ancient ice is extremely useful in interpreting modem aerosols. Burrous, C.M.. Anderson, D.M.
anul for drainage facilities at Army and Air Force airfields 32-3685

and heliports. adapts previously used U.S. hydraulic design F NDG DFR

criteris t the special conditions prevailing in arctic and MP 1093 WATE R ONN MEUN G I NRU-
subarctic regions. Design runoff supply rates for surface WATER CONTENT. MEASURING INSTRU-
drainage ar derived from rainfall plus snowmelt minus intiltra- TRACER MOVEMENT THROUGH SNOW. MENTS.
bon, three factors for which typical values are ge, for Colbeck. S.C. 1977. No.118. International Symposi- Pulsed nuclear magnetic resonance (NMR) techniques have
both permaroat and unfrozen ground situations. Guidclines um on Isotopes and Impurities in Snow and Ice, been deseloped and utilized to determine comiplete phae
are discsaed for other drmnage design requirements such Grenoble, Aug. 28-30. 1975, p.

2 55
-
2 62

. In English composition curs for three soils. This promising new
asstnctura. durability. maintenance. and. ofmajor significance with French summary. 19 ref. technique offers a non-destructive method for measurements
in cold re iom environmental impact considerations and 32-3840 of unfrozen water contents in frozen soils from -O.2C through
debris and icing control Because of the importance of SNOW COMPOSITION. MOISTURE TRANSFER. .25C The results show that unfrozen water contents
control and prevention of icings in and near drainage stuctures determined by this technique depend upon ice content (Le.
applicableprinciples formulated by CRR EL and other research. IMPURITIES. total water content) These results are contrary to earlier
era are enunciated. Whitc primarily intended for design Impurities flowing with water through snow undergo hydrody- assumptions based on results which indicated that unfrozen
of storm drain pipes, appurtenances and open drainage ditches namic dispersion olutions describing the distribution of water contents are a function of temperature only Thes
berving airfields and heliports, the principles outlined arc impurities are hard to obtain fo realistic boundary conditions, findings show great promise in the discrimination of unfrozen
also generally suitable for culserts and dr3sin3e for facilities The movement of impurities in snow is approximated here water associated with mineral grain boundaries and the ice.
such as roadways, parking lots. and built-up areas in the by neglecting second-order effects on their moiement. water interfaces of the pol)-crystalline ices present in soil-
Arctic and Subarctic. water sy.:ems
MP 1059
TECHNIQUES FOR USING MESL (MEM- MP 1094 MP 1098

DANE ENCAPSULATED SOIL LAYERS) IN SEASONAL VARIATIONS OF CHEMICAL GEOECOLOGICAL MAPPING SCHEME FOR

ROADS AND AIRFIELDS IN COLD REGIONS. CONSTITUENTS IN ANNUAL LAYERS OF ALASKAN COASTAL TUNDRA.

Smith, N., Conference on Applied Techniques for GREENLAND DEEP ICE DEPOSITS. Everctt. K.R.. et al. International Conference on Per-

Cold Environments. Anchorage. Alaska. May 17-'9. Langway. C.C.. Jr., ct al. 1977. No.1 18. International mafrost. 3rd. Edmonton. Alberta. Canada. July 10-13.

1978. Proceedings. Vol.1. New York. Ame,-an So. Symposium on Isotopes and Impurities in Snow and 1978. Proceedings. Vol.l. Ottawa. National Re-

ciety of Civil Engineers, 1978. p 560-570. I
, 

cfs. Ice. Grenoble. Aug. 28-30. 1975. p 302-306. In Eng- search Council of Canada. 1978. p.
3 59

-
36 5

. With Rus-

32-3640 lish with French summary. 13 refs. sian and French summaries. 8 refs.

SOIL TEXTURE, SOIL WATER, SOIL COMPAC- Klouda. G.A.. Herron, M.M., Cragin. J.H. 32-3717

TION. WATERPROOFING. LAYERS 32-3846 TUNDRA. MAPPING. CHARTS. VEGETATION

Membrane encapsulation of fine.grained soils to prcsent soil ICE CORES. CHEMICAL ANALYSIS. SEASON- PATTERNS. TUNDRA SOILS. UNITED STATES

moisture intrusion can provide an option to the use of AL VARIATIONS. ICE DATING. -ALASKA.

mote expensive select granular soils as structural layers in Chemical analysts of century-old ice from continuous 3. A untfied gcoecologteal mapping system has been deseloped
roads and airfields, even in cold rep tons Silts and €l2)s )car inter als of three ice cor s obtained from south and for northern Alaska which recognizes in a glisn area a
compacted at. or slightly below, optimum m.isturc contents central Greenland (Dye 3. Mllent and Ceteshossma- sui : of landforms whos geomorphic elements control the
can provide high bearing strengths and arc not subject to imum concentrations of Na. Mg. Ca. K and Al during early composition and distribution of scgctation and soil Within
moiture migration or detrimental frost heasing during closed spring and minimum concentrations dunng late summer and each landform boundar , a fractional code is displayed in
sytem (membrane encapsulated) freezing. Central Alaska early fall Peak spring values are as much as 10 times greater which -he numerator consists of the gcomorphic feature
ha an abundant supply of silts, and the emi-arid climate than fall salus. Because of the large casonal chemical sans- and its charactenstic segeraton stand presented as a series
Is Ideal for air-dryng those that hase an rn-situ moisture tons.samplsusedfordepth.ageor annualdepositionratestud. of alpha.numenc units The denominator ii comprised
content above optimum In other areas it might not be ies must represent exactly one (or multiple) )car*s accumula of three elements the soil(s), the landform type and its
economically or technically feasible to dry the soils to the tion The seasonal chemical %ariations seem promising &s a mean slope Rach map contains an annotated list of code
required moisture content for cncapmulation unlcss granular nes method of defining annual layers and thus dating old ice )mbols and -s accompanied by a text in which the charactens
sob arc extremely scearce. cores tics of the codee components are discusted The ad%,antages
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of such a mappig technique include: (1) integrating cii also correlated with substurface: control, but the coil spacing Mp 1 105
a single base a large body of disusec data into a relatively ussed limited the intumacrt's depth of peration. ming* STRENGTH AND DEFORMATION OF FROZEN
few eaiy detected environment units. (2) the derivatioss it aore senasitive to variations in the actrie laye" that. the SIT
ofany nube ospecial purpose ma eectincmonents othmer instrmenmts.SLT
of the cod andioe related ansalytical dsam (3) permitting Haynes. F.D.. International Conference oin Peam-
an espansinr of Cie code to include othier kinds of geotarchnical frost. 3rd, Edmonton. Alberta Canaoda. July 10-13.
or environmental data. MP 1102 1978. Proceedings. Vol. Ottawa. National Re-
MP 1099 THAW PENETRATION AND PERMAFROST search Council of Canada. 197S. p.655-"61. With Rus-
CLIMATIC AND DENDROCLIMATIC INDICES CONDITIONS ASSOCIATED WITH THE LI- sian anad French summariels. 20 refs.
IN THE DISCONTINUOUS PERMAFROST VENGOOD TO PRUDHOE DAY ROAD. ALAS. 32-3760
ZONEOFTIE CENTRAL ALASKAN UPLANDS. KA. FROZEN FINES. TENSILE STRENGTH. COM-
Hauagen. RXK. et a]. International Conference on Per- Berg. R.L. et al. International Conference on Peirma- PRESSIVE STRENGTH. FROZEN GROUND
mafrost. 3rd. Edmonton. Alberta. Canada. July 10- 13. froot. 3rd. Edmonton. Alberta. Canada. July 10-13. TEMPERATURE. DEFORMATION.
1978. Proceedings. Vol.l. Ottawa. National Re- 1978. Proceedings. Vol.l. Ottawa. National Re- Results are given for tesits ade in uiiasial usion aid
search Council of Canada. 1978. p.392-398. With Rus- search Council of Canada. 1978. p.615-62 1. With Rus. unitsial coipsaon on frozens Fairbanks silt Thes cost-
sian and French summaries. 17 refs. sian and French summaries. 16 refs. stant displacement ra:e tests were made over a strai, rate

Brow. 3. Hagen.RK.range fram .000 161% to 2.91ts and a temperasturet ting from
BrwJDrown. J.3gn .. OC to .57C. Over thes ranges aithe compressive strength
32-3722 32-3754 1ncreased about onec order of magaitude. while the sinsgle
PERMAFROST DISTRIBUTION. DISCONTINU- ROADS. PERMAFROST BENFEATH ROADS. AC- strngth doubled over the strain rate range ad taeresaed
OUS PERMAFROST. ALPINE TUNDRA. TUN- TIVE LAYER. HEAT TRANSFER. GROUND about one order of iaatiftiud: over the tetaanere range.
DRA VEGETATION. FOREST TUNDRA. PLANT THAWING. CONTINUOUS PERMAFROST. D15- For incrasigsrain rate andl decreasing; tramperature, the
ECOLOGY. CLIMATIC FACTORS. UNITED CONTINUOUS PERMAFROST. THERMAL spictri energy for the comnpessbon teta ad themdua
STATES-ALASKA-CENTRAL ALASKAN UiP- REGIME. UNITED STATES-ALASKA- crecased,. but the specific enrgry for the tension tests der-

cased. Exparessions were developed for the strength as
LANDS. PRUDHOE BAY. a function of strain rate land temperature. The increase
Mont climatic records from central Alaska represent lowland An environmental enineecring study including the 31 kilometer in srrenth with higher wtain rates and lower temperatures
sites. Consequenrtly, continuous. climatic olaervatimn were TAPS Road and the 510 kilometater Alyesaka Pipeline: Ila" is eaptained by the strength of the ice matris. changes
initiated in 1970 at fwur sites (750-1150 in elevation) 160 Road was initiated duaring the summer of 1976. Phystuogra- in the unfroren wat content, and tintergranalar friction.
kmn north of Fairbanks near Eagle Summit. at onec site (760 phy along the router ranges from the rolling Yuacta-Tanana
in) to km east of Unvengood. and at one site (1040 mn) Uplands. where the permafrost is warm M- Q anddicotn MP 1186
On the northern Illank of ML. Fairplay. Mean annual otms through the Brooks Range and the Arctic Foothills INFLUENCE OF FREEZING AND THAWING
temperatures at these upland sites range froms -.. to . to the Arctic Coastal plains. where permafrost is cold 1. ON THE RESILIENT PROPERTIIES OFt A SILT
6.4C, as Contpared to-.3 SC at Fairbanks for the samw period 10 C) and continuous. Permanently frocn subgrade roateri- SOIL BENEATH AN ASPHALT PAVEMENT.
of record. The site data characterize air temperatuares;aarnefo okt xrml c-ihVn~rte sits Johnsmon. T.C.. et al. hnterxxationall Conference on Per-
and permafrost conditions for several different alpine tunadra Apriatl30seshvbeneecdfomauig
and forested settings, Based upon correlations of radial thwsbidneadsesnltawpntaon ntuens 15ost. 3rd. Edmonton. Albea. Cansada. July 10- 13.
growth oftimberline white spruceand une-uly teipers. tofrmeuinartmptururshsbe isalda 1973. Proceedlings. Vol. I. Ottawa. National Re-
denidrociatie patterns of wrm and cool groig seasons 15Ssite$ and surface temperatures were also masulrd at search Council of Canada. 1978. p.66 2-66

3. With Rug-
are documented oser the past 300 yeals, for the Yukon- three Of these sites. The 1976 thawing indexecs varied sian and French summtrarics. 9 refs.
Tansana Uplands. Similar timberline tree growth patterns from 350C degfree-dlays. at Prudhoe By to ISSOC degree- Colec D.M.. Chamberlain. E.J.
are found south to tl.e NA Range anld at the white days at Livengood. hlcwuard thaw penetration in tais- 3-6
spruce timberline in the southern foothills of the Brooks tarbed area adjaent to the road %aried from 2S cmn to 3236
Range, suggesting arelatceunifromity ofs$=inetemperatre 112 cmr. Tate calculated gravel embankment thsckaners FROZEN FINES. FREEZE THAW CYCLES.
patterns throuagiout central Alaska. to prevent subgrade thawing during the 1916 thawing seaso ROADS. PAVEMENTS. STRESS STRAIN DIA.

MP110ranged from 1.9 ins nerar Prudhoe bay to 5.2 in near Livenagood. GRAMS. MODELS.
MILGIA RETRAI1 TATGESI Stress-derformatain data for silt subgrade, soil were oblatainedRELTINL TOENTORINSRAT EGA E SUA IC (P1l3fomn in-situ tests and lsatirattory tests. far use in mcchianeiei

RELAION O NURIENS ATA SUARCTC MP1133mieals, for desin of pavements affected by frost acxians.
SITE IN FAIRBANKS. ALASKA. DENSIFICATION BY FREEZING AND THAW- Plt-atbsingtests were run on bituminous concrete pavemeats
Johnson. LA.. International Conference oni Perma- ING OF FINE MATERIAL DREDGED FROM contructed directly on a silt subgrade. appyig repated
frost. 3rd. Edmonton. Alberta. Canada. July 10-13. WATERWAYS. loadsa to the pasemeost surface while the silt wan froxcen.
1978. Proceedings. Vol.l. Ottawa. National Re. Chamberlain. E.J.. et at. International Conference on thwn.taed n ul rcvrd epeatedaladlabora-

WithRut Pemafost 3rd Edontn. lbeta. anaa. uly10-tor tinail tests aere perfortmed on the silt in ther samesearch Council of Canada. 1978. p..460 4 66 . WihRs emfot r.Emno.Abra aaa uy1,conitions. Analysis of defkection data from the ia-sita
sian and French summaries. 9 refs. 13.1978. Proceedins. Vol.1. Ottawa. National Re. tests showed restliant inuilul at the silt an low an .000
32-3732 search Council of Canada. 1978. p.62 2-62 8. With Rus- 11 2 for the critical thawing pecriod, andl 100.000 k~a or
SUBARCTIC LANDSCAPES. ARCTIC LAND- sian and French summaries. I I refj. higher when fully recisseread. Analysis of the laboratory
SCAPES. ENVIRONMENTAL PROTECTION. Blouin. S.E. tests, which galv iodgti comparable to the latter vaes.

RVG TTO .UNITED STATES-ALASKA 32-3755 showed that resilet modulus during recovr from the thaw-
REVEGTATIN. wakened condition can be maodeled as x function . he-FAIRBANKS. FINES. DREDGING. SOIL COMPACTION, changing msoisture content.

Restoration needs in the far north hba drmaticailly increased FREEZE THAW CYCLES.
as the extent of surface disturbance has increased o'.er the Volume changecs and tiermeabiltim for fine material dredged MP 1107
fast decade Trhe:urgecyc of arctic and subarcticresegettiisn front waterays wera:ekoserved in the laboratory after foll SOME EXCPERIENCES WITH TUNNEL EN-
and restoration has prompted the use of technology developed consolidation and freeze-thaw cycling for apled prsre TRNE INPR AFOT
in the temperate zones. at least some, of which mraly ultimately In the range Of 09V3 to 30 73 kNI-q In VP to IM Uinell. K A.. ct al. International Conference on Perma-
be suitable, in these colder rctios. A randotmized block sou--ereduction was observed ul~cn dredged materials with fot r.Emno.Abra aaa uy1-3

desin wa esablihedin 17 o th Chea F oodCotrol liquid limits in the range of 60 to "%, were subjected 17. Prceis Vo..Otw.N inaR-
Proiect in ordcr to test the effect of nutrient applications to freeze-thaw cycling Vertical pormeab-litescwre oh- 17.Pocdn.Vl~.Otw.Ntoa c
upon the competitive relationships bectween aretared fecei. scsd to Increase by as much as two orders of nmaaud. search Council of Canada. 1978. p.8 13-819. With Rus-
btuc~oint reedigras. and annual rye Data gathered 05cr The technical and economic fcasibality of using freere-thaw sian and French summaries 9 refs,
two growing seasoins t-s bionxass enter. manimuma height. o% crconsolidation procedures to increase the %sotume of materi. ILobacz. E.F.
nutrient content. and other pertinent parameters; are wed at stored in isspoal sites is considered 32-3783
to predict the effects of nutrient anipultion upon long.
term restoration goals. It IS anticipated that this research TUNNELS. PERMAFROST CONTROL COOL-
will increase the options available for successul mitigation NIP 110.4 1G SYTMS.

of impact from northern industrial dcselopment ENGINEERING PROPERTIES OF SUSSA Tunnels and shafts. in prmnafrost ceonter speia porta
MP~~~~~~~~~~~ 111PR AROTI H R EBYR - zb~cm becaurse finstabilaty of sirace Materials dotingIMP110 PRMAROT I TH PUDH E AY E- ha.tn n for ic formation within the tunnel from

SHALLOW ELECTROMAGNETIC GEOPIIYSI. GION OF THlE BEAUFORT SEA. annuzal thaw ron e seepage, and necessity for controltofrsir
CAL INVESTIGATIONS OF PERMAFROST. Chamberlain. E.J. ct l . International Conference on (tempcrlureswi thin the tumncdur-ingsummer Ineostwret-
Arcne. S.A.. ct a]. International Conference on Per. Permafrost. 3rd. Edmonton. Alberta. Canada July 10- togs a tunnel in permafrost at Fiat. Alaska. thes problemt
mafrost. 3rd. Edmonton. Alberta. Canada. July 10-13. 13. 1979. Prcecedings. Vo.I.Otta-a. National Re- wee ucesful sofwtd The unstable ground a,"p at
1978. Proceedings. Vol.l. Ottawa. National Re- search Council of Canada. 1978. p 629-635. Wit Rus- tlea tuel entance w a taclred byte us edd a blan e
search Council of Canada. I978 .p.501-5 07 . With Rus- sian and French summaries. 14 refs. cule aale ghrals wefrern r-.esim dedintha ehmca efrc

sianandFrech UM[13rm 6ref. Silmnn.P.V. Boui. SE. ton ss-tm to insure a frozen zone around! the tunnel wshere
Sellmanna. P.V.. Delaney. A.). 32-3756 seeageja would otherwise enter in summer. An insuilatedl
32-3738 SUBSEA PERMAFROST. DRILLING. DRILL. bulkhea conting .Iti-es Peritte exclusion of warm salm-
PERMAFROST PHYSICS. EL.ECTRICAL PROP- CORE ANALYSIS. FROZE% ROCK TEMPERA. mer air- Enrtrance to a %erical shaft connaecting to the
ERTIES. ELECTRICAL PROSPE.CTING. PERMA- TURE. BEAUFORT SEA. rer Ithe catunnel wasumketr-ae nodrt iasr
FROST I3ISTRIBbT1ON. MEASURING INSTRU- Core samples, cone peneitration resistance imd temperatur seetg nrneI onc
MENTS. data obtained freom suhsea sediments near rulhoe ifa. NIP II111
Radiomw surface Impedance (5I) and I.E (:M0400 kilt) Alaska. grosided the hais% for this stud) The sties were CONSTRUCTION ON PERMAFROST AT LONG-
and VL.F (10-30 falls) and magnetc.d~ztox (%Il) mnethod% located I to 17 km from shore in :to 1~ i n of waler YEARBYE-N ON SPITSBERGEN.
were used to insestigateprarstpoete and dtttrbution Mlatimam hole decpth was to mn rhe m ter21l at the Taimn .ItrainlCneec nPrs
in the Fairbanks and Copper Riser flasin areas or Alaska drilltsies included sands and grasets oserlsin h) 4 11 To btso.W-ItrainlCneec nPn

Rcci)deseloped portable fieil instruments were used ' 5 in of %ails And cta)s %s ure.twnded materialser frist. Rat. Edmonton. Ablberta. Canada. Jul) 10-13.
The sties contained a range of materials and ground icer rbsersed. although thermal1 data aisa that permafrost 19'3 Proceedting. %ol.I. Ottawa. National Re-
of sarying volume and Irp 6alsanis resististy) soundings was resent Index ropery. troasial ctoptessts strengsth, search Counctl of Canaida. 1973. p $31-890. With Ritm.
and exisling Norehole disl rosidel ground truth fosr data considation smt permeablit data aere ohtaiveM in the stant anti French summaries. 6 left.
comparison Locail plane wase interrpretatIons. of the I F l2haloirr 5tStth frned beWeen 25 and ':o 'r- 32.3794
and VI.F apparent restisti) slu

t 
phtase data correlated with for the fine material Ili.hty oseonsotdsted clays were ROADS. Fl 001) CONTROL.. BIUILDINGS. PER-

subsurface coniditions Frequentes in the IXE btand were cnrunieretl at the site fathest from shore The precofst RO;l-j.%~5
most scrstie to Permafr.vs sonlitions At the m stistded dation ressure was estimated to he I !a %IPA Itascat %IAFRO T E TII ROADS. FOLNI)ATIONS.
while '.IF freqursnoe Scrc nme affeci by .0rndutine nsssdriosfoticntiaivhitos%.iiispors~s PAD) FOL NI)ATIO\S. PERMAFROST DEGRA-
miaterials underlying the permafrost The %li technique, tia the oertcensoidiiton is a result of treerog and thestng DATION
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Facilities at oLeye" were dasifed and wre being op"ra. MP 1112 MP 1116
ed m&t 20 &eeitao fat the sealortasce Of lutervisi LAND TREATMENT MODULE OF THE CAP- DISTRIBUTION AND PROPERTIES OF ROAD
perasafresL Portonas of the network of gravel t"'& DET PRONGRAL DUST AND ITS POTENTIAL IMPACT ON IUN-
Paved fuway WMr constructed on icrch permot Dit-
chc. cov n bndgn hav bee Mzdt csmm cerry. CiJ.. et &1. Symposium on Military Applica. DRA ALONG THE NORTHERN PORTION OF
large peak 16aw son"e Rusb floods have occurre, Some tions; of Environnsctal Research wA Engineeriss. THE YUKON RIVER-PRUDHOE SAY HAUL
difficaltseshbavcbetueiescced wihprgressve degrlaaa Sth. Dec. 7-4.1977. Edgewood. Maryland. 1977.4. ROAD. CH"3ICALCOMPOSTIONOFDUST
of Vt. srost by surface and groundwater. Damming a Spanc. P.A. 'sND VEGETATION.
low area and Pumping out braclish WSWe han createsd a 32-3941 Iakandar. LK.. et aL Ecological baseline invstigations
Irear-rowunda5wsWT~eyl FaIPk'c WASTE TREATMENT. WATER TREATMENT, along the Yukon Rirer-Pradbor Day Haal Road. Ales-
concep wedt catesosevly has proved! ite successful, The O PTRPO RM.k.eie b rw.M 15 awt ehangar i Baa impressive wse sfs elmrted rowe above pMa, O PTR RGA S

ffoL Oa bildng;hav ben sab~todb7Hamshilre. U.S. Army Cold Regona Research and
slag insolation above supporting soils, and 19t'n oe nineigLaoaoy 19. p.1 10-111. 2 refs.
thirtiag below thefrtflow. waterimhoe -as adruiis Quarry. S.T.. Brown. J.
wee supported on timber bests anchored in perafrost. 32-3296

ROADS. DUST. TUNDRA VEGETATION.

DETAILS BEHIIND A TYPICAL ALASKAN PILE MWP 1113 CEIA NLSS O EST CN
FOUNDATION. PRELIMINARY ANALYSIS OF WATER CETATION)
Tobiasson. W.. et at. International Conference on Per. EQUIVALENTISNOW CHARACTERISTICS
marrost. 3rd. Edmonton. Alberta. Canada. July to. 13. USING LANDSAT DIGITAL PROCESSING mr 1117
1978. Proceedings. Vol.. Ottawa. National Re: TCHNIQUES. OBTAINING FRESH WATER FROM ICE,
search Couancil o(Canada. 1979. p.39I197. With Rus- Merry. C.. et al. Eastern Snow Conference. Feb. 3- BERGS.
sian and French aummaries. 7 refs. 4. 197 Belvle Onaro Caaa Prcedn Mellor. M.. 1977. Vol.31. P.!9 3. In Russian.
jobtsSmt iP. 1977. 16 leaves. 20 refs. . 32-3932
32.3795 Mc~im. Il.L. Cooper. S. n .SG WATER SUPPLY. ICI:.PEiRGS. ECONOMIC
BUILDINGS. FOUNDATIONS. PERMAFROST 32-3942 ANALYSIS.
BENEATH STRUCTURFIS. REMOTE SENSING. DATA PROCESSING. coers of two cueeesm ,j the towing bad Mt~zwtion

INe aehoacat artersandbred dot. a rplaement SNOW WATER EQUIVALENT. SNOW DEP"I'l. Mt iees.V one held ix. part i. J.e_ 1977. the &"he
a" urgently ,needed1 The nest fsumaa comnats C Tbe prmy etpbaaes Ce thi amaysis, were to essioste at the lUnrnnsty oft& =oai Oct.. 1977. are resiwed. Ther

for~-fsestel ipepds. 5 iadimetr.seta 4 te cesa= Ce& saw" the wteal catest e snow andf to ts iea; %eres in wut suppy from scebergs. bog tobsm,cad
to t as deep hls ade wMt a 46 m diaeter anger etrieterelatisosip brtsween the swr eqdsiewt Ce rasteam reas. Rough estinaces andicate that Ibe
Tie anua a oiiled with a sad-aser slarry. Slary the samopck ad the radiance obtained froms the LANOSAT water from icebergs may be ceonomicaily wsead Sot rich
frcemrnk ww. clasely sconitaod using thecrmocouples As dtada. Tettaraselected Wo tho sw IS cowsurscs wih a fresh-VATe shortage
frecroback was rapid. the cetraetoe wats allowe to set th iky.icl Sho aks, Prouet located abovec the
steel beam on a pie five days atW t s w installed and cofuec C heS. onand Ailagst- ltisvs im noethern
pse enncrete: te days aftr the las pil as sert. Grossedis.s Maine- Thceaa" omut r ieit stiiezd in this stud MIP I1I$
ter Fwrob lese agJly reqsred cuing of auerdale w twittre a' and "-aw"' Cethe l-A%DSA SOME CHARACTERISTICS OF GROUNDED
with -51 i diameter pipe to a depth oe I as. Stechmnocal dsn 8ta to casa4 1 the d*L - t and a"d FLOEBENGS NEAR PRUDHOE DAY. ALASKA.

catrc rcwrc~oagttejbacR~em.n~ic sw AphW4VTC.2 Kowacas. A-. et al. Sep. 1976.29(3). pA 69.172. 10 ref.
sswq- wtdat; c-clocc_____ik__ I ansother % eramon o( thsis paper see 32-1063.

that he &~dat vs,1"y fom ad stble.cr~gesertsted gray scae riatosts (scale I 2AM wAd Gosr. A.J.
is 7 romtopograsphic map. The peelassnart, remits indicatd tha 32-1092

the snow radiace talon remamed ;w&&coAUly the s-m SEA ICE. SOUNDING. ICE BOTTOM SURFACE.
MID 1110 f(asissiarsrewvoef5ah Etrpo-* ACOUSTIC MEASURING INSTRUMENTS. ICE
LAND APPLICATION OF WASTEWATER IN twon C thse radoane maics ft tLe entir watrshed TUTRE RSUR IGS
PERMAFROST AREAS. be used :a map the ateal ettest eow coSTUCTUE. PESSUE tIGES
SIettcn. R-5-. International Conference on Permafrost, with a w-e eq~asca %2:3 orC 9-5 incs which e-ables
3rd. Edmonston. Atberta Canada. July 10-13. 197S. comynatwarn p..en..a Osr umott Mr 1119
Proceedings. Votl. Ottawa. National Research ARCTIC AND SUBARCTIC ENVIRONMENTAL
Council o( Canada. 197S. p.911-91 7 . With Russian ANALYSIS.
and French stammauics. 14 refs. Anderson. D.M.. et 21. Dec. 1972. 1301). p.2S-30.
32-379S W TRIlaugen R.K. Gatto. LW.. Slaughter. C.W.. McKim.
WASTES. WASTE TREATMENT. WATR IL. Marlar. T.L.
TREATMENT. IRRIGATION. MP 11142704
Land aplaciofwstster can %ne as a h:0. jsiemsc USE OF THE LANDSAT DATA COLLECTION REMOTE SENSING. TERRAIN IDENT;FICA.
trWIN e sst e m asa4 trstP fvtefr." ents. SYSTE AND IMAGERY IN RESER OIR TION. ERTS IMAGERY.

an a apoihig te frpatill teteerlun:. EifCmi MANAGE-MEN'T AND OPERATION. Tiec =&ndcate that asu from the Earth Resowces
menu stw76 e =cpcid bth d ( nea F toasa 15~ .1 es'o lCopr S l Waltham Masachuetts. U.S. Army TccmiagPy Satellite. E RTrs. w sosd gireatr- fptcsaty

and $aw rate (06 to 5.5 =..)I) systums fmr the 7rwrps Corps of Enginers 1977. c I 5p.. Numerous refs. t. "ny relat.onshcy betwee- mssw rack and MCI ice.
.e polishig aerated lagoprhn m t.les:s meet secndl treat- buckelew. T.D.. McKim. lI.L. Merry. CJ. scrface cirentator ande coata wedmenxatio presss. and
om crteria Resirts froe txe slo raessemsdcr 32-3943 ets.ttgtae rexatsnhs An example Ce ERTS-

a 1 =21M -( a its sqnare ne area 250 ide N othat driking watecr q--Lriy can be athee WATERShiEDS. REMOTE SENSING. SPACE- Fstrhanls A,.&.a .s Lw wth.ealdienilain

sanw hogj nitroge remval i rotuiaa ;ra. IV r-we BORNE PIIOTOGRAPIIY. COMPUTER AP. 54 clnia smd terrain f.eawue

feasbl f.r col d cat c..&-:. beca. t).e =.-a 'or PLICAI1ONS. SNOW WATER EQIUIVALtNT.
winterj stoale is ess, the system does rot rrly mn segr-.tive The %ew Es,03=d Drmad Cowr d4 Engineers demsstz:ed
0, aie. Xa the fic-drizz-g. coar-setsnrd sirts neees~ar, the =mIe 49'dsa VZWlectstd grycs.s)atems =nw:"AWe NIP 1120
fer such sy~c ca: be (A~ in 21utl ys *aJ co " masagemec A =-;-n antenna ;edsta wa s rrfsttbss-ed MESOSCALE DE.FORMATION OF SE.A ICE
ara where ==)s A.-tc ewmn art 1,,cated For-1 intrfce wt a co :'e -clz 3roid as iniatc IFROM.SATEI.LTE IMAGERY.
mnost -usccwa:cr osrnas high rate syvte= we carable gromal recerser statio whsc% %pets.! ==11;cmnuo Anderssm. D.M.. ct al. Oct. 25. 1973. NASA-CR.
e saane effecutis terformance mi extrem clim&aes r #ver 15 icionths Adequate rr .4fo 135741l. 2r.. N73-33307.

me was provs. and daily rcedares were cerrscd .
MP 1111 s." h haS? Cprrao time .Vr 4a3% .. ams Crowder. W.E.. Mc~imr. II.L- lfibler. W.D.. 111.

C .- sts and operzatn eonsrs-u wer d-.raw- amon [sdws 29.141
RADAR ANISOTROPY OF SPA ICE DUE TO tK-1 GOES DCS. AndgP-4 h-sed -aA- Cepeec~ SEA ICLICEIEC1IAIC1. REMIOTE SENSING.
PREFERRED AZIMUTIIAL ORKEYSTATION OF prup tapso Lasdu: imacery zee -ae t ~.at ER73 IMAGERY,
THET HORIZONTAL C-AXE.S OF ICE CRYS- the era.-;= aceacy eteaaCesw odeeme

TALS. a rear.'n-r btweest- :t wa:tr, eq=rri of a3toy
Erisacs. A.. ct al. Mar. 1972. No.3X. p.171.1201. 32 X*d the rxa c recoded is l~andsa dtriat aa, and Z. MP Jill

delinraC wetlan.13 an&.o4 areas i= New Eeglasd %enor
edt.~ZZ 21 er ~opda .8t r fs*e zl, C.9cc C E AND SN*OW AT 311611 ALTITUDES

Marcy. R.M. otrelm e e~ zz--wasirne ta fas the las4%x: DCs clv. . y s-t% r Ifigh Altituade Gicolasgoy.
32-3172 Denser. Colorado. Feb. :0.25. 1177 American As-
ICE CRYSTAl STRUCTURE. SEA ICE. OCEAN sisciatiosr fistlthe Adiancrnen-t o at Scc. 1977. l0p.
CURRENTS. RADAR ECIIOES. ANISOTROPY. 32-41-10
kRsof C =mynts. raita. ice crystCalteas and sub-see entreat SNOW PI I SICS. SNOW XP.CI IANICS. ICE PIIY.
tmeasuremenas, o:% te fst.sr sear *a:MhAl lit Alasla. SIC'S
are peeser.te The crwl tn:c.4 Ce te swas foim.
to haxv a horrotl cr)"~a C-311% with a 7vecrred arimatha MP IllS
orsentata 11- 'riento was foun zo s44p wih the ECOLOGICAL BASELINE I NVE.STIGATIONS MP I1122
directsan Cethe -artea: a the iRe wait interfac lsia ALONG THlE YUKON. RIlrFi.PRViDIIOP. BAY OPPOtTt,'NItTIF-S FOR PERM.%AFROST.RELAT-
radar reftctn .e eset reveaed tMat the preerrd
iseset: a~nC the sea wce crystal ustue t haved as a HIAUL ROAD. ALASKA. FD1 RE.SEARCIh ASSOCIATED WITII T1lE
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.-frwd was orited tsxae with the, -- C the sr).ws Cold Rrgtors Rcseani.h and hnj:%ncennt Labisratrsey. %ationa Rescirh CounctL Polar Rcsearch lloard.
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MP 1123 MP 1123 solid, with the interblock voids existing at the time of their

EFFECTS OF HOVERCRAFT, WHEELED AND ICEBERG THICKNESS AND CRACK DETEC. formation being completel) filled w-th ice. Several first-
TRACKED VEHICLE TRAFFIC ON TUNDRA. TlION. year pressure didge profiles are also discussed, which indicate

Abele, G.. Mar. 1976, No. 116, Muskeg Research Con- Kovacs, A., International Conference and Workshops thatmodel the rdes tcannt be representedos and y one geometricare quite

ference, 16th, Oct. 7,1976. Proceedings, p.186.215, on Iceberg Utilization for Fresh Water Production, variable.
16 rets. Weather Modification, and Other Applications, Ist, MP 1133
31-1510 Iowa State University, Ames, October 2-6, 1977. ICE AND NAVIGATION RELATED SEDIMEN.
AIR CUSHION VEHICLES, TRACKED VFHI- Proceedings. Edited by A.A. Husseiny, New York, TATION.
CLES, VEHICLE WHEELS, TUNDRA VEGETA- Pergamon Press, 1978, p.131-145, 18 refs. Wuebben, J.L., et a, IAHR Symposium on Ice Prob-
TION, DAMAGE. 32.4718 lems, LuIei, Sweden, Aug. 7-9, 1978. Proceedings,
insupportoftheAdvancedaResearchProjectaAgency(ARPA) ICEBERGS, ICE COVER THICKNESS, RADAR Part 1, International Association for Hydraulic Re-
Arctic Surface Effects Vehicle (ASEV) Program, traffic tests ECHOES, ICE ISLANDS, CREVASSES, ICE search, 1978, p.393.403, 5 refs.
were conducted during the summer of 1971 near Barrow, CRACKS, ANTARCTICA-MCMURDO SOUND. Alger, G.R., Hodek, R.J.
Alaska. on various types of tundra terrains using an SK- Results obtained with an impulse radar system used to profile 33.383
5 Air Cushion Vehicle. The main objectives of the study the thickness of and detect cracks in a tabular iceberg in ICE COVER EFFECT, ICE NAVIGATION, SEDI-
were to investigate the effects of air cushion vehicle operations McMurdo Sound, Antarctica. and an ice island in the Beaufort
and traffic on tundra, specifically, the extent and pattern Sea near Flaxman Island, Alaska, are presented. Graphic MENT TRANSPORT.
of erosion, the deree of damage, initial and permanent. r pre
to the vegetation, the subsequent effect on the oil the are shown of the radar impulse travel time which This paper examines the hydrodynamics cf vessel passageri de the rmal clearly reveal, for the first time, the bottom relief of each through a restricted channel and the resulting potential for
regime due to any surface disturbance by the ACV, and ic omnn At eetdI h naci eegw s ediment tratosloation Examples of fleld measurements

to compare the general ecological impact of ACV, traffic ice formation Also detected in the antarctic iceberg was seintrasoton xapsofildm sumes

with that of other ground vehicles an echo signature from an inflltration-brine layer. The are presented which show a complex pattern of chanpes

Simpulserdarsignatureofs 3.m wdecrevasein the McMurdo in water current magnitude and direction. The constriction
Ice Shelf is also shown. The time of flight of the radar of the channel by a ship creates a drop in the water surface
impulse in the ice island is compared with a 24.05-m drill that travels with the ship The application of the concepts

MP 1124 hole measurement of the ice thickness. The effective of effective stress and upward seepage forces to the river.

DIFFICULTIES OF MEASURING THE WATER velocity of the radar impulse in the ice island was found bed material predicts that the potential for sediment transloca-
to be 0 16mins and the effective dielectric constant of the tion increases upon the passage of this moving trough Three

SATURATION AND POROSITY OF SNOW. ice to be 3.5 The findings show that tabular icebergs modes of granular bottom sediment transport were observed:
Colbeck, S.C., 197h, 20(82), p.189-201, 26 refs. are flawed by cracks or crevasses which could be expected bed load, saltation, and a process referred to as explosive
32-4457 to propagate through the ice when an iceberg reaches the liquefaction.
WET SNOW, SNOW WATER CONTENT, edge of the pack where it is subject to stresses induced MP 1134
POROSITY, SATURATION, MEASURING IN- by sea swell and waves (Auth.) ARCHING OF MODEL ICE FLOES AT BRIDGE
STRUMENTS, ACCURACY, REMOTE SENSING. MP 1129 PIERS.
Liquid saturation and porosity control moat of the important CATALOG OF SNOW RESEARCH PROJECTS. Calkins, D.J., IAHR Symposium on Ice Problems,
material properties of wet snow, hence accurate measurements Hanover, N.H., U.S. Army Cold Regions Research Lulei, Sweden, Aug. 7-9, 1978. Proceedings, Part 1,
of these two parameters are of the utmost importance for and Engineering Laboratory, Oct. 1975, 103p International Association for Hydraulic Research,
both field research and glaciological applications. Neverthe- u ng,
less. moat of the Instruments in use are not capable of Dumont, N., ed. 1978, p.495-507, 7 refs.
makin sccurate determinations of saturation. An error 33-66 33-391
analysis shows that only direct measurements of the iqt.id SNOW SURVEYS, RESEARCH PROJECTS. RIVER ICE, ICE FLOES, BRIDGES, PIERS, ICE
volume can provide accurate values of water saturation, hence MP 1130 PRESSURE, ICE MODELS, ICE DEFORMATION.
the melting calorimeter is inherently inaccurate While

centrifuges extract some of the liquid for direct measurement, SHALLOW SNOW PERFORMANCE OF A model study of the formation of ice arching at the upstream

there is always some residual liquid lef, depending on the WHEELED VEHICLES. faces of rounded bridge piers was conducted in a hydraulic

rain sire and structural parameters of the ice matrx There. Harrison, W.L., International Conference of the Inter- flume Polyethylene plastic was used to simulate square

o ome uncertainty exists over the interpretation of the national Society for TerrainVehicle Systems, 5th, Dc. of two sizes, 37 mm and 74 mm A powernatinal ocity fr Tffai-VehcleSystms,5thDe-function relaaing the upstream surface ice concentration to

data obtained from centrifuges. High-frequencycapacitance troit, Mich., June 2.6, 1975, Proceedings. Vol.2, a size ratio (characterstc block size over pier span opening)

probes can be sed either t lfu or on the surface and Hoboken, N.J., t1976), p.589.614, 14 refs. distinguishes between the arching and non-arching conditionsare very sensitive to the olume of liquid present. vorct

tance probes ate by far the best of the available dCPeic 33-440 at velocities below the crtica value for underturning of
evices SNOW COMPRESSION. TRACTION, LOADS individual ice floes.

(FORCES), SNOW MECHANICS, RUBBER MP 1135

MP 1125 SNOW FRICTION, SNOW COMPACTION, FRAZIL ICE FORMATION IN TURBULENT

1977 TUNDRA FIRE IN THE KOKOLIK RIVER ANALYSIS (MATHEMATICS), VEHICLES. FLOW.

AREA OF ALASKA. MP 1131 Muller, A., et al, IAHR Symposium on Ice Problems,

Hall, D.K., et al, Mar. 1978, 31(l), p.54-58, ADA-062 MATHEMATICAL MODEL TO PREDICT Lulde, Sweden, Aug. 7.9, 1978 Proceedings, Part 2,

439, 10 refs. FROST HEAVE. International Association for Hydraulic Research,

Brown, J., Johnson, L.A. Ber#, R.L., et al, International Symposium on Frost 1978, p.219-234, 9 refs.

32.4577 Action in Soils, Lulei, Sweden, Feb. 1977. Proceed. Calkins, D.J.

TUNDRA VEGETATION, REMOTE SENSING, ings, Vol.2, University of Lule,, 1977, p.92 -
10 9 , 14 33.409

SPACEBORNE PHOTOGRAPHY, THAW refs. FRAZIL ICE, ICE FORMATION, TURBULENT

DEPTH, FIRES. Grtner, K.E., Guymon, G.L. FLOW, SUPERCOOLED WATER, ICE NUCLEI.

The authors describe a Ightning-set fire on the north coast 3 345 To study ice nucleation and heat transfer. fraril ice was

of Alaska southwest of Barrow in lily.August, 1977 MATHEMATICAL MODELS, SOIL WATER MI- produced experimentally under controlled conditions Tur-Sbulence ws generated by a moving grid in a turbulence

Ground and satellite observations were ie 'o i. termine iRATION, HEAT TRANSFER, FROST HEAVF., lar, where water could be cooled below the freezin g point.
the effects of the fire on the tundra vegetation gnd the FROST PENETRATION. Frzil was oberved by means of a schhcr system and
thaw depth of the permafrost. The study indicates tha A mathematical model of coupled heat and moisture flow the number of ice parcleas a counted on photogreph.

natural drainages form effective fre breaks in th i n oils has been developed The model includes algotithms No frazil ice formed, regardless of turbulence and foreign
and that fire intensity is related to vegetation type and for phase change of soil trioisturc and frost heave, and material, unless the water was seeded with ice nuclei The
the moisture present in the soil. several types of boundary and initial conditions are permitted number of particles grew during the experiment, the growth

The finite element method of weighted residuals (GOalcrkin rate increased with greater supercooling and higher velocity
procedure) was chosen to simulate the spatial regime and of the grid This indicates a multiplication process induced

MP 1126 the Crank.Nicolson method was used for the time domain by secondary nucleation The heat transfer per particle

RADAR PROFILE OF A MULTI-YEAR PRES- portion of the model Comparison of simulated and expert- normalized with supercooling, and the size of the particles

SURE RIDGE FRAGMENT. mental data illustrates the importance of unsaturated hydraulic was constant in all experinments within the accuracy of measure-

Kovacs, A., Mar. 1978, 31(1), p.59-62, 9 refs. conductivity It is one parameter which is difficult to ment From these observations. it can be concluded that
measure and for which only a few laboratory test results the total ice production is predictable if the heat transfer

32-4578 are available Therefore, unsaturated hydraulic conductivi- per particle can be estimated from turbulence data and if

SEA ICE, PRESSURE RIDGES, RADAR ECHOES, ties calculated in the computer model may be a significant the number of particles can be calculated A nucleation

ICE COVER THICKNESS. source of error in calculations of frost heave theory is. however, not available and is regarded as the

The usefulness of radar profiling pressure ridges of multi- MP 1132 crucial question

sr ice is described. Radar echoes provide thickness SEA ICE PRESSURE RIDGES IN THE BEAU- MP 1136
measurements of ridge keels and sails and help to define FORT SEA. RIGHTING MOMENT IN A RECTANGULAR
the most difficult of all Arctic obstacles. The author
warns, however, that the radar technique is still in its infancy Wright, B D, ct al, IAHR Symposium on Ice Prob ICE BOOM TIMBER OR PONTOON.

and all but excludes profiting the thickness of first-year lems, Lulcl, Sweden, Aug 7-9, 1978 Proceedings, Perham. R E., IAHR Symposium on Ice Problems,

ice pressure ridges. Part I, International Association for Hydraulic Re- Lulel, Sweden, Aug. 7-9. 1978 Proceedings, Part 2,

search, 1978. p.249-271, 10 refs. International Association for Hydraulic Research,

Hnattuk, J., Kovacs, A. 1978, p.273-289, 5 refs.

MP 1127 33-375 33-413

EFFECT OF TEMPERATURE AND STRAIN SEA ICE, PRESSURE RIDGES, ICE MODELS. ICE BOOMS, FLOATING STRUCTURES.

RATE ON THE STRENGTH OF POLYCRYSTAL- The ice cover in the Beaufort Sea is characterized by extreme The ability of an ic boom timber to restrain ice floes

LINE ICE. irregularities in thickness which are produced by the motion is goserned by its capacity to float and to rcsist being

Haynes, F.D., Oct. 1977, No.121, p.107-Ill, 8 refs. and resulting deformation of the sea ice Pressure ridges, overturned Six mathematical equations ihat describe this

32-4701 which are an integra: part of this irregular and formidable capacity for a recngular-shaped timber have been worked
R ice cover, arc recognized as the largest and most hazardimiu out and tre presented here. The limits of each equation

ICE CRYSTALS, ICE STRENGTH, TEMPERA. cec formations, Itere, a number of cross-scctionsl profiles are also given Fhey are called righting monent equations.

TURE EFFECTS, STRAIN TESTS, SNOW ICE of first and multi-year presure ridges in the Beaufort Sea and from them dimensionless values of righting moment

The focus of this paper is on the results of laboratory are presented. which include both free-floating and grounded may be calculated The equations hasc been evaluated

texts on potycrystalline. isotropic snow ice Test tempera- ice forms The cross-se tions of these multi-year ridges for some general conditirm,. and fur a few specific cases

tures ranged from OC to -56C, and strain rates ranged from suggest that the) can be adequately described by one ridge inolv,ng water and wood. and for one case concerned with

000toe to 0 lUsc Tests in both uniaxial compression model with a constant sail to keel ratio and geometry demtgnmng a steel tsmntisn bmn The calculations were

and uniaxial tension were made on dumbbell shaped specimens It is ahown that the ice comprising multi-year ridges is done by ao computer program which is not included. The
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dateprvdedincludethreegraphsandtwotablesofdimension- MP 1141 which was accomplished on black and white photographic
less values. All in all, the information should be very ICE RELEASING BLOCK-COPOLYMER COAT- prints. The three systems are compared in terms of areal
u.eful in evaluating new designs of ice boom timbers and coverage, resolution, and tme of product preparation.

pontoons. ~~~~~~INGS. cvrgrsltoadtm fpoutpeaain
pottoons. Jellinek, H.H.G., et al, 1978, Vol.256, p.544-551, In MP 1147

English with German summary. 7 refs. EVALUATION OF THE MOVING BOUNDARY
MP 1137 Kachi, H., Kittaka, S., Lee, M., Yokota, R. THEORY IN DARCY'S FLOW THROUGH POR-
ENTRAINMENT OF ICE FLOES INTO A SUB- 33-545 OUS MEDIA.
MERGED OUTLET. PROTECTIVE COATINGS, POLYMERS, ICE RE- Nakano, Y., International Symposium on the State of
Stewart, D.M., et al, IAHR Symposium on Ice Prob- MOVAL, CHEMICAL ICE PREVENTION. Knowledge in Land Treatment of Wastewater, Aug.
lems, Luleli, Sweden, Aug. 7-9, 1978. Proceedings, MP 1142 20-25, 1978, Hanover, New Hampshire. Proceed.
Part 2, International Association for Hydraulic Re- UPDATE ON SNOW LOAD RESEARCH AT ings, Vol.1, Hanover. U.S. Army Cold Regions Re-
search, 1978, p.291-299, 2 refa. CRREL search and Engineering Laboratory, 1978, p.142-151,
Ahton, G.D. Tobiasson, W., et al, 1977, 34th, p.9-13, 20 refs. 22 refs.
33-414 Redfeld R. 33-652
FLOATING ICE, WATER INTAKES, WATER 33.624 BOUNDARY VALUE PROBLEMS, SOIL WATERFLOW. SO LODRSACPRECSSNWMIGRATION, POROUS MATERIALS, ANAL-

Results of a series of laboratory experiments in a flume SNOW LOADS, RESEARCH PROJECTS, SNOW YSIS (MATHEMATICS), THEORIES.
todtemnete odiinsudr hchfoaig c fosDENSITY. SS(AHM TC)TEO I .

to determine the conditions under which floating ice floes Traditionally in hydrology and soil physics, neither the water
are entrained into a submerged outlet are reported Entrain- MP 1143 table nor the wetting front in Darcy's flow were believed
ment is found to occur when a Froude number based on METHODOLOGY USED IN GENERATION OF to be singular surfaces Recently, a new and conflicting
outlet velocity and submergence depth is exceeded and that SNOW LOAD CASE HISTORIES. theory has been advanced, using two different approaches.
citical Froude number is function of the ratio of outlet McLaughlin, D., et al, 1977, 34th, p.163-174. It has been shown, based upon continuum physics, that
height across both the water table and the weting front local
Is also shown to asymptotically approach the. Froude number Duggan, G.ero n geera le and the se
corresponding to equilibrium accumulation thicknesses of ice 33-631 acceleration generally suffers a non-zero jump, and thensetwo boundaries can be interpreted as acceleration waves
floes at a surface obstruction as the outlet height approaches SNOW LOADS, ROOFS, DATA PROCESSING. This interpretation was found consistent with reported regulan.
the flow depth. Interpretation and application to design MP 1144 ty results obtained from a purely mathematical viewpoint.
of submerged outlets is discussed. EFFECT OF WASTE WATER REUSE IN COLD MP 1148

REGIONS ON LAND TREATMENT SYSTEMS. EVALUATION OF N MODELS FOR PREDIC-
MP 1138 Iskandar, .K.,July-Sep. 1978,7(3), p.361-368, 26 refs. TION OF N03.N IN PERCOLATE WATER IN
ICE ARCHING AND THE DRIFT OF PACK ICE 33-557 LAND TREATMENT.
THROUGH CHANNELS. WATER TREATMENT, WASTE DISPOSAL, Iskandar, I.K., et al, International Symposium on the
Sodhi, D.S., et al, IAHR Symposium on Ice Problems, COLD WEATHER TESTS, SOIL CHEMISTRY. State of Knowledge in Land Treatment of Wastewater,
Lulel, Sweden, Aug. 7-9, 1978. Proceedings, Part 2, The effect on ground water quality and soils and vegetation Aug. 20-25, 197F, Hanover, New Hampshire. Pro-
International Association for Hydraulic Research, of treatment and disposal of municipal/industrial waste water
1978, p.415-432, 25 refs. on land in cold regions was investigated using six outdoor eding .1, Hanover, U.S. Army Cold Regions
Weeks, W.F. test cells. Winter application of waste water was feasible Research and Engineering Laboratory, 1978, p.163-

even at very cold air temperatures (<OOC) at the New 169, 51 refs.
33-423 Hampshire test site High N03-N concentrations were Selim, H.M.
SEA ICE, DRIFT, WIND VELOCITY, CHANNELS observed in all treatments (5.15cm/week) in both soils in 33-653
(WATERWAYS), ICE MODELS. early summer. This was explained as leaching of NH4. WATER TREATMENT, SOIL CHEMISTRY,
Models originally developed to describe the arching and H stored over the winter months after its oxidation to N03 SEEPAGE, MATHEMATICAL MODELS.
the movement of granular materials through hoppers or chutes in early spring. The principal mechanism for nitrogen NitroGE MAM D
are applied to arching and drift of pack ice in rats and removal was found to be plant uptake, which was seasonally Nitrogen simulation models developed to describe one or
gulfs having lengths of 50 to 500 ki. Verification of dependent Application of 15 cm of secondary effluent more processes in agricultural soils can he adopted for land
the usefulness of the models is attempted by making compar- per week to a sandy loam soil was not feasible because treatment The most important processes in the simulation
sons with ice deformation patterns as observed via satellite of the presence of >10mg/liter N03.N in the leachate of N transformations for prediction of N in percolate water
imagery in the Bering Strait region and in Amundsen Gulf for >9 mo/yar Application of salts for road deicing in land treatment are nitrifiration, denitrfication. plant uptake
The results are encouraging in that there as good correspond- during winter resulted in relatively higher concentrations and exchange of NH4 with the soil The N model must
ence between observed arching and lead patterns and those of salts and Cl in the ground for a short period of time be incorporated into a moisture flow model It was conclud-

ed that the Michaelis-Menten type model is the most appropn-predicted by theory. In addition, values determined via MP 1145 ate, although the first order kinetic may be used to describe
the model for the an~le of internal fnction and the cohesive STATE OF KNOWLEDGE ON LAND TREAT- the nitrification process Modeling the denitrification proc.
strength per unit thickness are simiar to values obtained MENT OF WASTEWATER. ess in slow infiltration must include biodegradable carbon
by other approaches It is estimated that If the wind
velocsty parallel to the Bering Strait exceeds 6 fi/s, there International Symposium on the State of Knowledge in and dissolved oxygen as limiting factors Although several
will be ice flow through the strait. A one-dimensional Land Treatment of Wastewater, Aug. 20-25, 1978, large models are available to simulate and predict N in
formulation is presented, governing the ice pressure in a Hanover, New Hampshire, Hanover, U.S. Army Cold ht in and treatment, a need for a simplified model
straight channel when the ice is stationary due to an ice Regions Research and Engineering Laboratory, 1978,
arch or a boom. 2 vols., For selected papers see 33-651 through 33.661. MP 1149

33-650 NITROGEN BEHAVIOR IN LAND TREAT-
MP 1139 MEETINGS, WASTE TREATMENT, WATER MENT OF WASTEWATER: A SIMPLIFIED
RADAR ANISOTROPY OF SEA ICE DUE TO TREATMENT, AGRICULTURE, FOREST LAND, MODEL.
PREFERRED AZIMUTHAL ORIENTATION OF MATHEMATICAL MODELS, LAND DEVELOP- Selim, H M, ct al, International Symposium on the
HORIZONTAL C AXES OF ICE CRYSTALS. MENT. State of Knowledge in Land Treatment of Wastewater,
Kovacs, A., et al, Dec. 20, 1978, 83(C12), p.6037- The objectives of this Symposium are to summarine the Aug. 2025, 1978, Hanover, New Hampshire Pro-
6046, 36 refs. state of knowledge of the practical aspects of the treatment ceedings, Vol.1, Hanover, US Army Cold Regions
Morey, R.M. of wastewater by land application and to identify the suitable Research and Engineering Laboratory, 1978, p.171.
33-228 approaches for the design of such land treatment systems. 179, 1 ref.33-2286 The topics included are: site selection considerations, case Iskandar, I.K.SEA ICE, RADAR ECHOES, ANISOTROPY, ICE studies of national and international concern, health effects
CRYSTAL STRUCTURE, ELECTROMAGNETIC of land treatment systems, pretreatment considerations, uses 33-654
PROPERTIES, OCEAN CURRENTS of wastewaters in agricultural and forest systems, monitoring, WASTE TREATMENT, WATER TREATMENT,
Results of impulse radar, ice crystal c axis, and subice current modeling and design cntena The Proceedings are published SOIL CHEMISTRY, SEEPAGE, MATHEMATI-
measurements on the fast ice near Narwhal Island, Alaska, in two volumes. Volume I contains the invited papers CAL MODELS.
are presented. The crystal structure of the ice was found presented and discussed at the conference Volume 2 A simplified mathematical model was developed to describe
to have a horizontal crystal c axis with a preferred azimuthal contains shorter papers about on-going research that were transformations and transport of nitrogen under transient
orentation. This orientation was found to align with the selected from the responses received following a call for soil water flow conditions Kinetic reactions were assumed
direction of the current at the ice-water interface. Impulse abstracts to govern the nitrification and denitrification processes. A
radar reflection measurements revealed that the preferred MP 1146 macroscopic approach was used to incorporate plant uptake
orientation of the sea ice crystal structure behaved as A USE OF REMOTE SENSING TECHNIQUES of water as well as N03-N and NH4-N from the soil
microwave polanzer It was observed that when the anterna AND OTHER INFORMATION SOURCES IN solution The sensitivity of the model to chsnges in rate
E field was oriented parallel with the c axis of the crystal R N trsnsformation, N uptake by plants, and schedule and
platelets, a strong reflection of the radar signal from the REGIONAL SITE SELECTION OF POTENTIAL mounts of N application were also investigated The
bottom of the ice was obtained. However, when the LAND TREATMENT AREAS. model can be used as a tool to predict the fate of itrogen
antenna E field was oriented perpendicular to the c axis, Merry, C J., International Symposium on the State of in land treatment system%. The model is flexible and
no bottom reflection was detected The results of this Knowledge in Land Treatment of Wastewater, Aug. can be adapted to incorporate various nitrogen tratisformation
study fully Support earlier reports of sea Ice inhomogeneity 20-25, 1978. Hanover, New Hampshire. Proceed- mechanisms as well as layerings in the soil profile
and anisotropy in reference to both structure and electromag- ings, Vol.1, Hanover, U.S. Army Cold Regions Re- MP 1150
netic energy transmission search and Engineering Laboratory, 1973, p 107-119, OVERVIEW OF EXISTING LAND TREATMENT

27 refs. SYSTEMS.
MP 1140 33-651 Iskandar. I.K., International Symposium on the State
REPORT OF PANEL ON TESTING IN ICE. SITE SURVEYS, WATER TREATMENT, WASTE of Knowlcdgc in Land Treatment of Wastcwater, Aug.
Frankenstein, G.E., et al, International Tank Towing TREATMENT, REMOTE SENSING, SPACE- 20.25, 1978, Hanover, New Hampshire. Proceed-
Conference, ISth, The Hague, September 1978. Pro- BORNE PHOTOGRAPHY ings, Vol 1, Hanover, U.S. Army Cold Regions Re-
ceedings-Part 1, M W C. Oosterveld, editor, Wage- Landsst, Skylab SI90A Muitispectral Photographic Camera. search and Engineering Laboratory, 1978, p 193-200,
ningen, Netherlands Ship Model Basin, 1978, p.157- andSkylabS190B EarhTcTrrainCamerasatellitedataproducts. 34 refs.
179, 34 refs. enlarged to scales of 1:500.000 and 1:250.000, were used 33-655
33-543 to prepare land use maps for regional site selection of potential W

land treatment areas Interpretation of tonal and textural WASTE TREArMENT, WATER TREATMENT,
MEETINGS, ICE NAVIGATION, ICE CONDI. characteristicsonthephotographycorrespondedtovegetation, SOIL CHEMISTRY, HISTORY
TIONS, ICE MECHANICS, IMPACT TESTS. ME- urban and agricultural land use categories Color and This paper reviews existing stems of land application of
CHANICAL TESTS, PLASTICITY TESTS color infrared transparencies augmented the land use mapping. wastewater Parti.ular rmpha is s pla.d upon t! histoncal
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philosophy of the utilization of the natural soil.plant system studies, continuous on-site meteirological measurements were MP 1159
for purifying wastewater, reasons for the success or failure made, and wastewater chemical parameters were monitored PHYSICAL MEASUREMENTS OF RIVER ICE
of the older systems, and experience gained from their design,
construction and operation. MP 1155 JAMS.

Calkins, D.J., Aug. 1978, 14(4), p.693-695, 5 refs.
MP 1151 COMPUTER PROCEDURE FOR COMPARISON 33.641
UPTAKE OF NUTRIENTS BY PLANTS IRRI- OF LAND TREATMENT AND CONVENTIONAL RIVER ICE, ICE JAMS, MEASUREMENT, ICE
GATED WITH MUNICIPAL WASTEWATER EF- TREATMENT: PRELIMINARY DESIGNS, COST COVER THICKNESS.
FLUENT. ANALYSIS AND EFFLUENT QUALITY PRE- River ce jam measurements have always been relatively
Clapp, C.E., et al, International Symposium on the DICTIONS. difficult to obtain because of the uncertain stability of the
State of Knowledge in Land Treatment of Wastewater, Spaine, P.A, et al, International Symposium on the floating iee mass. But recently two ice jams resolidified
Aug. 20-25, 1978, Hanover, New Hampshire. Pro- State of Knowledge in Land Treatment of Wastewater, for about 3 weeks, allowing the ice thickness to be measured
ceedings, Vol.1, Hanover, U.S. Army Cold Regions Aug. 20-25, 1978, Hanover, New Hampshire. Pro. at several cross sections along their longitudinal profiles
Research and Engineering Laboratory, 1978, p 395- ceedings, Vol.2, Hanover, U.S. Army Cold Regions The size distribution of surface ice floes in one of the
404, 21 refs. Research and Engineering Laboratory, 1978, p.335- jams was also evaluated from low-level aerial photography.

The ice jams were found to be thickest at the downstream
Palazzo, A.J., Larson, W.E., Marten, G.C., Linden, 340, 4 refs. end, of the order of 4-5 times the thickness of the ice
D.R. Merry, C.J. cover before breakup. and decreased almost linearly in thick-
33-656 33-660 ness upstream The largest surface ice floes measured
NUTRIENT CYCLE, IRRIGATION, WASTES, WASTE TREATMENT, WATER TREATMENT, in one ice jam ranged from 027 to 0.05 of the river's
WATER TREATMENT, SOIL CHEMISTRY. COMPUTER PROGRAMS. average width (45m) The largest floes were at the down-

stream esd, and floe size decreased progressively with distanceWe present comparisons of plant nutrient uptake by corn During 1972 a manual for the design of wastewater treatment upstream.
and forage grasses when these crops were irrigated with facilities was developed by the U S Army Engineer Waterways
secondary municipal wastewater effluent or treated with inor- Experiment Station. To complement the design manual MP 1160
ganic fertilizer Characteristic analyses of effluent from and assist the field design engineer, the computer model COMPUTER SIMULATION OF BUBBLER-IN-
various locations are given for the macro plant nutrients CAPDET (Computer Assisted Procedure for the Design and
as well as for quality indicators. The importance of the Evaluation of Wastewater Treatment Systems) was developed. DUCED MELTING OF ICE COVERS USING EX-
presence of varying amounts of N, P. and K in effluent In response to field users' request, a land treatment module PERIMENTAL HEAT TRANSFER RESULTS.
studies is discussed. Micro elements in eMuent are constd- wa. developed and implemented into CAPDET. The CAP- Keribar, R., et al, Sep. 1978, 5(3), p 362-366, In Eng-
ered for their use to meet nutrient requirements of these DET program provides planning level design and cost evalua- lish with French summary. 9 refs.
crops as well as for their potential for environmental contamina- tions for any wastewater treatment system Tankin, R.S., Ashton, G.D.
tion. 33-1243

MP 1152 MP 1156 ICE MELTING, ARTIFICIAL MELTING, BUB-
PERFORMANCE OF OVERLAND FLOW LAND SIMULATION OF THE MOVEMENT OF CON- BLING, COMPUTERIZED SIMULATION
TREATMENT IN COLD CLIMATES. SERVATIVE CHEMICALS IN SOIL SOLUTION. Results of laboratory experiments conducted to determine
Jenkins, T.F., et al, International Symposium on the Nakano, Y, et al, International Symposium on the bubbler-induced heat transfer coefficients are reported Im-
State of Knowledge in Land Treatment of Wastewater, State of Knowledge in Land Treatment of Wastewater, plications and validity of results are discussed As a second
Aug. 20-25, 1978, Hanover, New Hampshire. Pro- Aug. 20-25, 1978, Hanover, New Hampshire. Pro- step. a procedure for computer-simulating the behavior of
ceedings, Vol.2, Hanover, U.S. Army Cold Regions ceedings, Vol 2, Hanover, U.S. Army Cold Regio an ice sheet whose thickness is controlled by a bubbler

system operating intermittently over a long period of time
Research and Engineering Laboratory, 1978, p.61-70, Research and Engineering Laboratory, 1978, p.

37 1
- is developed. The simulation uses experimentally deter-

15 refs. 380, 14 refs. mined bubbler heat transfer coefficients, weather dats, site
Martel, C.J, Gaskin, D.A., Fisk, D.J., McKim, H.L. Iskandar, I.K. c 'aracteristics, and desired performance as input data, and
33-657 33-661 a finite difference method to solve the equations governing
WATER TREATMENT, WASTE TREATMENT, SOIL WATER MIGRATION, SOIL CHEMISTRY, the ice thickness and temperature profile Through an
WA R TE M NT , W E TEAT E N, S L AT E M RATI O , M E L Cexample simulation, the usefulness of the procedure In predict-
SOIL CHEMISTRY, COLD WEATHER PER- MATHEMATICAL MODELS. Ing ice thickness and temperature profile histories, and the
FORMANCE. A numerical method is introduced to simulate the movement effectiveness or suitability of a given bubbler system are
The objective of this study was to evaluate the performance of conservative chemicals in soil by water. The method demonstrated.
of overland flow systems, especially during the winter months. is essentially based upon a finite element aproximation to
Operation of the CRREL overland flow facility began in the equation of continuity, and each element constitutes MP 1161
May 1977 and continued through the winter of 1977-78 a complete mixing cell The number of cells represents DECAY PATTERNS OF LAND-FAST SEA ICE IN
The results of this study indicated that satisfactory BOD a degree of mixing. The theoretical justification of the CANADA AND ALASKA.
removal did not occur at soil temperatures below 4C Based method is presented and the accuracy of the method is
on this criterion, 105 days of storage would be needed examined, using experimental data obtained from a large Bilello, M.A., Symposum on Sea Ice Processes and

at the CRREL site. This is 30 days less than the storage lysimeter It is found that the method can simulate the Models, Sep. 6-9, 1977. Proceedings, Vol 2, Seattle,
needs predicted by the EPA-I computer program general trend of the movement of chemicals reasonably well, University of Washington, 1977, p.1-10, 11 refs.

but fails to simulate the high frequency of variations that 33-1392
MP 1153 occur near the soil surface SEA ICE, FAST ICE, ICE COVER THICKNESS,
GROWTH AND NUTRIENT UPTAKE OF FOR- ICE DETERIORATION, METEOROLOGICAL
AGE GRASSES WHEN RECEIVING VARIOUS MP 1157 FACTORS.
APPLICATION RATES OF WASTEWATER. TECHNIQUE FOR MEASURING RADIAL Weekly measurements of the thickness of land-fast sea ice
Palazzo, A J, et al, Inte.. _-ional Symposium on the DEFORMATION DURING REPEATED LOAD made over a period of 10 to 15 years at a number of
State of Knowledge in Land Treatment of Wastewater, TRIAXIAL TESTING. coastal locations in Canada and Alaska were analyzed. That
Aug. 20-25, 1978, Hanover, New Hampshire Pro- Cole, D.M., Aug. 1978, 15(3), p.426-429, In English portion of the data relating to maximum ice thickness and
ceedings, Vol.2, Hanover, U.S. Army Cold Regions with French summary. 3 refs. andy ei, the decrease in ice thickness) are presented
Research and Engineering Laboratory, 1978, p.15

7
- 33-638factors affect the decay process This study investigates the effects

163, 10 refs. ELECTRICAL MEASUREMENT, DYNAMIC of two important weather elements' air temperature and
McKim, IL. LOADS, DEFORMATION. solar radiation. Complete and reliable air temperature
33-658 A system of non.contacting displacement transducers has data for each station made it possible to analyze the relationship
NUTRIENT CYCLE, SOIL CHEMISTRY, WASTE been used to record radial deformation in repeated load between accumulated thawing degree-days (ATDD) and sea
TREATMENT, GRASSES. triaxial tests Operating principle, system capabilities, and ice ablation The relationship between ice decrease and
This study reports on the growth and nutrient removal of installation technique are discussed Results of tests on daily accumulated solar radiation was investigated, the results
forage grasses receiving three years of wastewater applications. clay and silt subgrade materials are presented and Poisson's were comparable to those derived when ATDD was used
The forages received wastewater at various application rates ratio is calculated directly from test data. as the dependent variable Other factors affecting ice
and schedules and were grown in either a Windsor sandy ablation and breakup, such as snow-ice formation, snow cover
loam or a Chariton silt loam soil Plant and soil analyses MP 1158 depth, and wind, are also discussed in the study.
were performed on representative samples during the study REPETITIVE LOADING TESTS ON MEM- MP 1162

MP 1154 BRANE ENVELOPED ROAD SECTIONS DUR- NEARSHORE ICE MOTION NEAR PRUDHOE
MICROBIOLOGICAL AEROSOLS FROM A ING FREEZE-THAW CYCLES. BAY, ALASKA.
FIELD SOURCE DURING SPRINKLER IRRI- Smith, N , ct al, Oct 1978, 104(GTIO), p.1277-1288, Tucker, W.B., et al, Symposium on Sea Ice Processes
GATION WITH WASTEWATER. 15 rcfs. For other versions of this paper see 32-562 and Models, Sep. 6-9, 1977. Proceedings, Vol 2,
Bausum, H.T., et al, International Symposium on the (MP 962) and/or 32-4407 (CR 78-12, ADA-056 744). Seattle, University of Washington, 1977, p 23-31, 7
State of Knowledge in Land Treatment of Wastewatr, Eaton, R.A., Stubstad, J. refs.
Aug. 20-25, 1978, Hanover, New Hampshire. Pro- 33.645 Weeks, W.F., Kovacs, A., Gow, A.J.
ceedings, Vol.2, Hanover, U S. Army Cold Regions FREEZE THAW TESTS, ROADS, SUBGRADE 33-1394
Research and Engineering Laboratory, 1978, p.2

7
3- PREPARATION, PROTECTIVE COATINGS, DY- SEA ICE, DRIFT, ICE TEMPERATURE, THER-

280, 14 rcfs. NAMIC LOADS. MAL EXPANSION.
Brockett, B.E., Schumacher, P W., Schaub, S.A., Road test sections of impermeable membrane-enveloped silt Shorefast and nearshore pack ice motions in the vicinity
McKim, H.L., Bates, R.E. and clay soils overlain with asphalt cement concrete were of Prudhoe Bay. Alaska, hase been monitored for the spring
33-659 subjected to repetitive dynamic plate-bearing loadings to deter- seasons (March-June) of 1976 and 1977 From the base

mine strength variations of the pavement systems during camp on Narwhal Island. a barrier island 25 km northeast
WASTE TREATMENT. WATER TREATMENT, freeze-thaw cycles The modulus values of the asphalt of Prudhoe Bay. a ranging laser was used to measure distances
IRRIGATION, AEROSOLS. cement concrete var) inversely with its temperature by an to targets located on the fast ice within a 7 km radius
Measurements were md.'le of the strength and dispersion order if magnitude in the temperature range of Il0F to oftheisland Toassess pa.k ice motions. a radar transponder
of bacterial aerosols resulting from land applitation of .hlorinat- 30F The rescilint stiffness of the pavement system varied system with tratking stations located on Narwhal and Cross
cd, ponded wastevater by spray irrigation An approximate- in the same manner by nearly a factor of eight Despite Islands was used to monitor the positions of transponders
ly square 2 I hectare area was covered b) 96 impact spninkiers. the wide strength variations of the sections during freeze- placd on the pak ice as far as 37 km northeast of the
thus creating a multi-point or field aerosol source %,table- thaw cycles. membrane cv loped fine-grained soil% tan be islands These results suggest that gyre movement or
type and large volume electrostatic precipitator air samplers utilized instead of granular materials as base and subbase slippage o: the nearshore pack i.e in this ars apparently
were deployed upwind and on 3 m centers in each of la)ers in flexible pavement. in cold region% where moisture does not begin until early to mid-summer The pack
three downwind transects In four runs, water to be sprayed migration is a major cC.ern Without the membrane i.e is this area responds slowly, and only weakly to local
was seeded with fluorescent dye to charatctrizc the aerosol protecion such fine-grained soils that expeience frost heaving winds The mesoscale displacements thtt ocurred took
cloud without the effect of biological decay )uringaerosol suffer seserc bearing strength loss during tha,,ng place onl) after sceral da)s of consistent offshore winds
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This indicates that a significant shoreward stress originating MP 1166 The effect of inundation on vegetation caused by the regulation
in the more distant pack heavtly influences the dynamics INVESTIGATION OF A VLF AIRBORNE RESIS- and impoundment of water at six New England flood control
of this nearshore area. TIVITY SURVEY CONDUCTED IN NORTHERN reservoirs during a June-July 1973 flood was assessed fromM color infrared photography and corroborative ground surveys.

Percent of damaged trees was assessed on a pattern recognition
Arcone, S.A., Dec. 1978, 43(7), p.1399.1417, 26 refs. and coloration basis. Correlative ground truth data showed

MP 1163 33-1573 that the deciduous trees, particularly silver maple and red
CHARACTERIZATION OF THE SURFACE ELECTRICAL RESISTIVITY, AERIAL SURVEYS, oak, were least affected and that coniferous trees, especially
ROUGHNESS AND FLOE GEOMETRY OF THE VERY LOW FREQUENCIES, TOPOGRAPHIC white pine, were most affected b) siltation and inundation
SEA ICE OVER THE CONTINENTAL SHELVES EFFECTS, ELECTRIC FIELDS. Much of the understory vegetation, i e American and Easternhop hornbeam. lost all leaves after iiindation. but new
OF THE BEAUFORT AND CHUKCHI SEAS. Airborne wavetilt resistivity surveys and profiles at VLF buds and shoots appeared by late September 1973 A
Weeks, W.F., et al, Symposium on Sea Ice Processes have been analyzed for the effects of topography, altitude, bntcl relatonshp, determined from ground transect profiles

and Models, Sep. 6-9, 1977 Proceedings, Vol.2, and wavetit phase and amplitude. Topographic relief is nhowing the relationship between species susceptibility and1  known to affect at least one elect.nc field component, flight inundation time was that trees completely covered by floodSeattle, University of Washington, 1977, p.32-41, 9 altitude often vanes over relief, and phase depends on the waters for more tthsn 90 hours showed the most apparent
refs. earth's resistivity stratification and the relative strength of damage
Tucker, W.B., Frank, M., Fungcharoen, S. displacement to conduction current. A mountainous area
33-1395 in northern Maine of predominantly slate, but containing MP 1170
SEA ICE DISTRIBUTION, SURFACE ROUGH- an igneous stock, was surveyed at 1S0 m mean flight altitude INVESTIGATION OF ICE CLOGGED CHAN-
NESS, SIDE LOOKING RADAR, PRESSURE The 150-m survey was repeated at 300 m and two of the NELS IN THE ST. MARYS RIVER.
RIDG, REE 50.m flight lines were repeated at a total of three other Mellor, M., et al, Mar. 1978, USCG.D-22-78, 73p.,RIDGES. altitudes. A comparison of the IS0-m survey with the ADA-058 015.This paper reports on observations primarily made during topography and with the 300-rn survey revealed that although Vance, .P., Wuebben, J.L, Frankenstein, G.E
the late winter and early spring of 1976 when the ice most of the resistivity information of the 150-m survey
cover was at its maximum extent, and very few leads were was retained at 300 m, serious differences arose due to 33-1748
observed. The primary sensors used were a laser profilome- topographic influences. Profiles of the individual electric ICE BREAKING, ICE JAMS, CHANNELS (WA-
ter and an X-band side-looking airborne radar (SLAR) system field components at the various altitudes then revealed that TERWAYS), COST ANALYSIS.
The heaviest ridging was found at Barter Island and there topography was distorting resistivity values through its effect This study addresses itself to the problem of removing brash
was a general decrease in the number of ridges as one upon only the vertical component of the electric field The ice from Frechette Point to Six-Mile Point of the Little
moved west into the Chukchi Sea There was no stri-ng separate influences of phase and amplitude were analyzed Rapids Cut of the St. Marys River system The area
variation in the mean ridge height along the coast There using the results of a ground survey of the total, complex and riser system are described and estimates are made for
was no systematic areal variation in mean ridge height normal surface impedance The phase of the tilt proved to be partially clearing a channel 250 ft wide Rough costs,
to the coast There was also no correlation between mean important in the airborne dliffetrtiation of the rock types based on dollars per horscpower, indicate that it would
ridge height and the number of ridges per km as has been cost between I and 2 million dollars per clear channel
reported by previous investigators An analysts was also MP 1167 mile per year
ade of the probability of encountering very large ridges USE OF REMOTE SENSING TO QUANTIFY MP 1171

SLAR imagery gives the size distribution of multlyear ice CONSTRUCTION MATERIAL AND TO DEFINE DIELECTRIC PROPFtTIES OF DISLOCA-
floes within the nearshore ice pack, and the variation in GEOLOGIC LINEAMENTS, DICKEYLINCOLN TIONFREE ICE.
the areal percentage of deformed ice as a function of distance
from the coast This latter parameter showed a steady SCHOOL LAKES PROJECT, MAINE. Itagaki, K., 1978, 21(85), p.207-217, In English with
decrease as the distance north of the coast increases McKim, H.L., et al, International Symposium on French and German summaries. 20 refs.

Remote Sensing of Environment, 12th, Manila. Pro- 33-1867
ceedings, 1978, 9 leaves, 7 refs. ICE CRYSTALS, HOARFROST, DISLOCATIONS

MP 1164 Merry, C , Blackey, E A. (MATERIALS), ICE ELECTRICAL PROPERTIES.
331584Dielectric properties of dslocaton-free hoar-frost ice crystals

MODELING PACK ICE AS A VISCOUS-PLAS- REMOTE SENSING, CONSTRUCTION were m urre in the audio-frequncy range Anomalously
TIC CONTINUUM: SOME PRELIMINARY RE- MATERIALS, GEOLOGIC STRUCTURES. small relaxation strength was found in the dslocatin-free
SULTS. Fourteen surficial geology units were delineated in a 2850 area of the crystal samples, while dislocations deliberately
Hibler, W.D., III, Symposium on Sea Ice Processes sq km area in northern Maine These units included introduced by scratching the samples drastically modified
and Models, Sep. 6.9, 1977. Proceedings, Vol.2, alluvial fan, alluvial terrace, esker. floodplain, glacial moraine, the relaxation strength Since measurements made in the
Seattle, University of Washington, 1977, p.46-55, 21 kame, kame terrace, outwash. outwash terrace, bedrock, till, area of high dislocation density indicated normal behavior,
refs. till over bedrock, wet outwash and wet till. The surficial electrically charged dislocations are considered to be theres.geology units were field checked and then updated from source of the normally observed dielectric relaxation

33-1397 the field reconaissance. The depths of the surficial geology NIP 1172
PACK ICE, VISCOUS FLOW, PLASTIC FLOW, units were estimated utilizing borehole data, field measure- REGELATION AND THE DEFORMATION OF
ICE DEFORMATION, ICE MODELS, MATH- ments and seismometer data The areal extent of each
EMATICAL MODELS. surficial geology unit was quantified, using a planimetric WET SNOW.
A dynamic-thermodynamic model of pack ice is presented, color densitometer The volumes of construction material Colbeck, S.C., et al, 1978, 21(85), p.639-650, In Eng-
which treats the ice as a nonlinear viscous continuum character- were computed based upon these areal determinations and lish with French and German summaries 17 refs.
ized by both bulk and shear viscosities and a pressure term estimated depths The volume estimates, compared with Parssinen, N.
with the viscosities being functions of the deformation rate the estimates of required construction material, showed that 33-1901
and the pressure The pressure is parameterized as a more material could be found within the prescribed area W
function of the compactness and mean thickness of the around the dam and dike sites than was required for construc. ET SNOW, REGELATION, SNOW DEFORMA-
ice Thisformulationallowstheviscouscontinuumapproach tion. It is believed that the east. and northeast-trending TION, MODELS.
to be retained while allowing the system to deform in a lineaments in this area are thrust faults dipping 45 deg The thermodynamics ofphase equilibrium control the tempera-
plastic manner The model is formulated in a fined Eulerian to the northeast The north-trending and N60W lineaments ture distribution around the ice particles in wet snow When
grid, and the dynamical equations are coupled to continuity are probably strike-slip normal and reverse faults dipping the snow is stressed, pressure melting occurs at the inter-
equatons for compactness and mean ice thickness which 80 deg to nearly vertical Future movement along these particle contacts and the snow densifies Denstfication
include thermodynamic source and sink terms In the faults should be negligible. is described by a physical model which simulates the heat
numerical scheme the dynamical equations of motion, in flow. tueltwatcr flow. and particle geometry. The effects
finite difference form, are integrated implicitly and the ice MP 1168 of ionic impurities. liqud saturation, and particle size are
thickness equations are integrated explicitly. The model CREEP RUPTURE AT DEPTH IN A COLD ICE demonstrated Typical values ol the temperature difference,
is applied to the Arctic Basin a.id integrated at one.day SHEET. inter-particle film size. and density are calculated as functions
steps for up to eight years in order to obtain steady state Colbeck, S C., et al. Oct 26, 1978, 275(5682), p 733, of time The calculated rates of compaction are too large.
results for both ice thickness and drif Two cases are 13 rets. hence, at some later time. the effects of simultaneous grain
examined. St. Lawrence, W.F., Gow, A.J. MP 1173

3316E16 . FUNDAMENTALS OF ICE LENS FORMATION-
ICE SHEETS, ICE CREEP, FRACTURING. SEIS- Takagi, S., 1978, 74(174), p 235-242, 27 refs. Scc

MP 1165 MIC SURVEYS. also 32-3470 and 32-4368.
FINITE ELEMENT FORMULATION OF A SEA Espenmental evidence has not supported the hypothesit that 33-2083

tectonic processes operating within glaciers and ice sheets
ICE DRIFT MODEL. are analogous to those in the Earth ioever, evidence ICE LENSES, ICE FORMATION, SOIL WATER.
Sodhi, D.S., et al, Symposium on Sea Ice Processes and of the esistence of discrete shear planes within the antarctic SOIL FREEZING, HEAT TRANSFER, FROST
Models, Sep. 6-9, 1977. Proceedings, Vol 2, Seattle, ice sheet (31-1071 or F-17742) and esidencc described here HEAVE. ANALYSIS (MATHEMATICS).
University of Washington, 1977, p.67-76. 10 refs. relating to the Greenland ice sheet indicate that faulting A new concept of the freezing of ster. c.lled segregation
Hibler, W.D., Ill takes place at depth in cold ice sheets The evidence freezing, is proposed to explain the creation of the suction
33-1399 suggests reconsideration of the concept of correspondence force that draws pore water up to the interface of a growing

between flow and rupture at depth in the Earth and in ,ce tens The temperature of segregalon freezing is shown
SEA ICE, DRIFT, MATHEMATICAL MODFLS cold ice sheets, as suggested earlier Direct investigations to be lowcr than that of normal freezing (in situ freezing)
The complete boundary value problem of a linear viscous at depth in icc sheets are made with relat,.e ease as .ompared This difference determines the pressure that the ice lens
sea ice drift model is presented, using the finite element to the nearly impossible task of direct measurements in exerts while growing and carr)ing the overl)ing %eight On
method. and the formulation includes the inertial forac term the Earth's mantle the assumption that the sod structure is rigid, equations
in the governing equation of motion The results of the goerning the inultanoitus flow ofheatandwater are formulat-
computations of the steady-state ice velocities in the Arctic MP 1169 ed ani solved for the limit of time t to 0 with the combination
Ocean are presented, using mean seasonal geostrophic wind EFFECT OF INUNDATION ON VEGETATION of analyt.al and numerical methods Numerical computa-
dataand available current information The effect or varying AT SELECTED NEW ENGLAND FLOOD CON- tion of the solution )icids a result that is reasonable, compared
boundary conditions and the viscosity parameters is examined
On a much smaller scale. this model has been apphd to TROL RESERVOIRS. with experience in laborator) and nature
the study of non-steady drift of pack ice through the Strait McKim, H.L., ct al, Symposium on Rcmotc Sensing MP 1174
of Belle Isle (between Ne fotndiand anti Labrador) where for Vegetation Damage Asscssmcnt. Februar., 1978 ISUA, GREENLAND: GLACIER FREEZING
strong tidal streams and ocean currents move the pack ice Proceedings, 1978, 13p, 13 refs. STUDY.
back and forth Usir3 idealized sinusoidal variations of Gatlo, L.W., Merry. C.J.. Cooper. S. Ashton. G D.. 1978. 74(174). p.256-26 4 . 9 rcf.
the tidal streams, it is found that the time lag between 33-1519 "13-2086
the water and the ice velocities is related to the viscosity REMOTE SENSING. INFRARED PIOTOGRA- GLACIER FLOW. CREEP. ICE REFRIGERA-
parameters, which indicates that the ice is not drifting freely,
and the boundaries affect the time constant of the simphfied PHY. VEGETATION PATTERNS. DAMAGE. TION. MINING. DRILLING. ANALYSI (MATH-
first order model of the ice drift through the Strai:; FLOODING. EMATICS). ICE TEMPERATURE.
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A scheme for cooling the lower portion of the edge of of 018 values of ice of the lower, stratified facies of the MP 1184
the Greenland ice sheet, which abuts a potential mining basal zone and its young radiocarbon age indicate this famci EFFECTS OF CRUDE AND DIESEL OIL SPILL
operation is examined. At the mine site, the ore body formed by subglacial freezing of isotopically enriched meltwa.
is overlain with ice. Once the overburden is removed, ter, probably surface-derived, to the glacier sole. The ON PLANT COMMUNITIES AT PRUDEHOE
however, the adjacent ice is expected to flow toward the bubble-poor, fine-grained ice, thickness, stratification, rounded BAY, ALASKA, AND THE DERIVATION OF OIL
pit. One possible means of slowing this movement is pebbles, and undisturbed sedimentary structures in this facies SPILL SENSITIVITY MAPS.
to cool the Ice below its present temperature to achieve support this conclusion. The location, extent, and rates Walker, D.A., et a, Sep. 1978, 31(3), p.242-259, In
a reduction in the creep rate and a retardiation of basal of subglacial ice formation and sedimett entrainment vary. English with French summary. 29 refs.
slip. The present study examines analytically the magnitude The Matanuska Glacier is therefore thermally complex, with Web
of cooling which may be accomplished by drilling a series zones of ice at the glacier sole that are at or below the W er, P.J., Everett, K.R., Brown, 1.
of vertical holes about the periphery of the mine site. Refrig. pressure.melting point. 33-2793
eration is accomplished by pumping a coolant downhole OIL SPILLS, ENVIRONMENTAL IMPACT, TUN-
in a central pipe, then uphole in an annulus between the MP 1178 DRA VEGETATION, INDEXES (RATIOS),
pipe and hole wall, and then through a thin walled pipe RIVER ICE. MAPS.
expoed to the cold surface climate above the ice sheet. Ashton, G.D., Jan./Feb. 1979, 67(1), p.38-45, 21 refs. Crude oil was spilled on six of the major Prudhoe Bay
Results of example calculations for various particular combina- 33-2288 plant communities at an intensity of 12 liters/sq m. The
tions of the free parameters are examined and include cooling RIVER ICE, ICE FORMATION, ICE JAMS, ICE communities occurred along a topographic-moisture gradient.
requirements, hold spacing, pump requirements, and other GROWTH, THERMAL POLLUTION, TEMPERA. The reaction of the major species of the vnnous communities
parameter. Over a period of operation on the order was recorded one year following the spils. Sedges and
of a year of more, it appears possible to cool a substantial TURE EFFECTS. willows showed substantial recovery from crude oil spills
par of the lower area of the glacier on the order of - MP 1179 Moss , lichens, and must dicotyledons showed tittle or no
I to -2C, using a hole spacing that is considered reasonable. MEASUREMENT OF MESOSCALE DEFORMA recovety. On a very wet plot with standing water, the

The results of the study are to be used as input to a TIEASOFREAUEN T M S A L E DEFOR A 191 Teetation showed very poor recovery. Dryass Integritola
detailedglacier flow study. TION OM BEAUFORT SEA ICE (AIDJEX-1971). Vahl, the most important vascular species on dry site,MP 1175 Hibler, W.D., III, et al, 1978, Vol.43.44, p.148-172, was killed. Identical experiments using diesel oil rather

REMOTE DETECTION OF MASSIVE ICE IN TY-75-52082, For Russian version see 29-2023. 21 than crude oil showed all species except an aquatic moss
PERMAFROST ALONG THE ALYESKA PIPE- refs. to be killed. A sensitivity index for the communities
LINE AND THE PUMP STATION FEEDER GAS Weeks, W.F., Ackley, S.F., Kovacs, A., Campbell, was calculated on the basis of the percentage cover of the

PIPELINE..F. , Aresistant species divided by the onginal total plant cover
PIPELINE , W.J. of the community. With this information an oil spill
Kovac, A., etal, ASCE Pipeline Division Specialty 3-2C76 ICEsensitivity map for an area of Prudhoe Bay was constructed
Conference, New Orleans, Louisiana, Jan. 15-17, PACK ICE, ICE DEFORMATION, DRIG. , AERt- using a vegetation map as a bas. Using tc crude oil
1979. Proceedings. Pipelines in adverse environ- data from Prudhoe Bay together with some from the literature,
1979. a state of the art, Vol.1, New York, N.Y., MP 1180 a predictive sensitivity map was also constructed for an
merits; accidental crude oil spill at nearby Franklin Bluffs. InAmerican Society of Civil Engineers, 1979, p.268-279, ORIGIN AND PALEOCLIMATIC SIGNIFI- this example all the community types are considered to
10 refs. CANCE OF LARGE-SCALE PATYERNED have moderate to excellent recovery potential.
Morey, R.M. GROUND IN THE DONNELLY DOME AREA,
33-2077 ALASKA.
PERMAFROST STRUCTURE, PERMAFROST Plwd, T.L., et a, 1969, No.103, 87p., Bibliography MP 1185
PHYSICS, ICE DETECTION, SUBSURFACE p.79-84. In English with French, German, and Rus- PHYSICAL, CHEMICAL AND BIOLOGICAL EF-
INVESTIGATIONS, REMOTE SENSING, sian summaries. FECIS OF CRUDE OIL SPILLS ON BLACK
RADAR ECHOES, GROUND ICE, ICE FORMA. Church, R.E., Andresen, M.J. SPRUCE FOREST, INTERIOR ALASKA.
TION, SOUNDING, REFLECTIVITY, PIPE- 25-3645 Jenkins, T.F., et al, Sep. 1978, 31(3), p.305-323, 36
LINES. PATTERNED GROUND, SEDIMENTS, PERI- refs.
Field soundings using an impulse radar system were carried GLACIAL PROCESSES, ICE WEDGES, PERMA- Johnson, L.A., Collins, C.M., McFadden, T.
out during May 1976 along a section of the Alyska Pipeline FROST, UNITED STATES-ALASKA-DON 332797
near Pump Station 3 and the pump station feeder gas pipeline NELLY DOME. OIL SPILLS, ENVIRONMENTAL IMPACT, FOR-
trench near the Happy Valley Camp, Alaska. The radar EST TUNDRA, VEGETATION, DAMAGE.
system, operating on the ground, provided a continuous MP 1181
profile of the near-surface geological structure of the perma- HYDRAULIC TRANSIENTS: A SEISMIC
frost. A unique dual antenna configuration produced two SOURCE IN VOLCANOES AND GLACIERS. MP 1186
profiles, a vertical profile and an offset profile, from which
the velocity of the radar signal at any point along the St. Lawrence, W.F., et l, Feb. 16, 1979, 203(4381), FATE OF CRUDE AND REFINED OILS IN
traverse could be calculated and from which a representative p.654-656, 10 refs. NORTH SLOPE SOILS.
depth scale for the subsurface profile was determined. The Qamar, A. Sexstone, A., et al, Sep. 1978, 31(3), p.339-347, In
profile results proved useful in identifying regions of massive 33-2727 English with French summary. 6 refs.
ice in the permafrost. Logs from holes drilled for the WAVE PROPAGATION, GLACIERS, VOL- Everett, K.R., Jenkins, T.F., Atlas, R.M.
oil pipeline's Vertical Support Members are compared with CANOES, EARTHQUAKES. 33-2799
the rads- profile data. This comparison shows that the E S. 33o2799
radar detected the top and bottom of massive ice to a A source for certain low-frequency seismic waves is postulated OIL SPILLS, TUNDRA SOILS, HYDROCAR-
depth of approximately 30 ft. in terms of the water hammer effect. The time-dependent BONS, MICROBIOLOGY.

displacement of a water-filled subglacial conduit is analyzed Prudhoc Bay crude oil and refined diesl fuel were applied
RESILIENT RESPONSE OF TWO FROZEN en srateothenature of the source. Prelimnry to five topographically distinct tundra soils at Prudhoe Bay,

EIN energy clctions and the observion of hydraulially gene. Alaska. The penetration of hydrocarbons into the soilAND THAWED SOILS. rated seismic radiation from a dam indicate the plausibility column depended on soil moisture and drainage characteristics.
Chamberlain, E.J., et al, Feb. 1979, 5(GT2), p.257. of the proposed source. Biodegradation, shown by changes in the pristane to heptadec-
271, 13 refs. MP 1182 ane and resolvable to total gas chromatographic area ratios.
Cole, D.M., Johnson, T.C. TERMINAL BALLISTICS IN COLD REGIONS appeared to be greatly restricted in drier tundra soils during
33-2178 one year exposure. Some light hydrocarbons were recoveredSUBGRADESOILS, SEASONAL FREEZE THAW, MATERIALS. from soils one year after spillages Hydrocarbons wereDSOIL ECHANIS, ST E S ,ALOW EMEA-, Aitken, G.W., International Symposium on Ballistics, still present in soils at Fish Creek, Alaska, contaminatedSOIL MECHANICS, STRESSES, LOW TEMPERA- 4th. Proceedings, Monterey, California, U.S. Naval by refined oil spillages 28 years earlier, attesting to theTURE TESTS. Postgraduate School, 1978, 6p., 11 refs. persistence of hydrocarbons in North Slope soils.
Values of resilient modulus and Poisson's ratio were determined 33-2729
for silt and clay subgrade materials subjected to seasonal PROJECTILE PENETRATION, PENETRATION
freezing and thawing. A new technique employing noncon-
tacting variable impendance transducers was employed to TESTS, FROZEN GROUND, SNOW COVER. MP 1187
obtain radial strain data for calculation of Poisson's ratio. In a winter environment, snow and frozen soi may be STUDY OF SEVERAL PRESSURE RIDGES AND
The data were analyzed using multiple linear regression and the most readily available materials for use in field fortifications. ICE ISLANDS IN THE CANADIAN BEAUFORT
analysisofvariancetechniquestoobtsinempiricalrelationships Design of effective fortifications requires detailed knowledge SEA.
between the resilient moduli and Poisson's ratio parameters of the response of these materials to impact from projectiles Hnatiuk, J., et a], 1978, 20(84), p.519-532, In English
and stres and material property variables Resilient modu- and projectile fraemast. Data for small arms projectile with French and German summaries 3 refs.
lus data ranged from over 6,000.00 psi for the frozen and simulated projectile fragment penetration into snow and Kovacs, A., Mellor, M.
condition to less than 600 psi for the thawed condition, frozen soil are presented. Results of penetration predictions
Poisson's ratio ranged from 007 to 0.61. the majority of made using both closed form and empirical solutions are 33-2885
the values falling between 003 and 0.50. compared with test results, and the prediction techniques PRESSURE RIDGES, ICE ISLANDS, ICE COVER

themselves are discussed. Basic agreement between predict- THICKNESS, PROFILES.
MP 1177 ed and measured penetrations was obtained for the simulated The environmental conditions in the southern Beaufort Sea
OXYGEN ISOTOPE INVESTIGATION OF THE projectile fragments, which tended to remain stable in the are described, with special emphasis on pressure ridges and
ORIGIN OF THE BASAL ZONE OF THE MATA- target materials. Penetration of 7.62 mm small arms proic tce islands Techniques for determining the geometrc
NUSKA GLACIER, ALASKA. tiles into frozen soil targets is also predictable at velocities configurations and the physical and mechanical properties
Lawson, D.E., et al, 1978, Vol.86, p.673-685, 34 refs. below about 600 m/s, above which they tend to become of sea-ice structures and ice islands are described. Profiles
Kulla, J.B. unstable and tumble in the target. In the case of the of pressure ridges were determined by surface surveys, drill-
33-2287 empirical solution, the results presented serve to extend its hole probes and side-lookig sonar scanning. Multi-year
GLACIER ICIESR URrange of applicability to projectiles weighing less than 09 pressure ridges with thicknesses up to 20 m and widthsGLACIER ICE, ICE STRUCTURE, OXYGEN ISO- k1. up to 120 m were examined in detail The first-yearTOPES, THERMODYNAMIC PROPERTIES. ridge of 22 m thickness and 100 in width was studied.
An analysis of the oxygen isotope content of ice of the MP 1183 Results are given for several multi-year and the first-year
englacial and basal rones of the Matanuska Glacier at its INTRODUCTION TO THE WORKSHOP ON ridges. Information obtained from dives under the ice
terminus reveals the ongm of the ice and entrained debris ECOLOGICAL EFFECTS OF HYDROCARBON is also given. Corresponding data are given for grounded
The decrease with depth in the change of 018 values of SPILLS IN ALASKA. ice islands, with emphasis on contact between the ice and
ice of the diffused facies of the etiglacial zone and the Atlas, R.M., et al, Sep. 1978, 31(3), p.155.157. sea bed. A 20 rn thick icc-island fragment grounded
dispersed facies of the basal zone is consistent with previous Brown, J. in I5 m of water was one of several inestigated. Measure-
studies and indicates this ice originates in the accumulation mcnt, of temperature. salinity, tensile strength. and compres-
area Characteristics of the ice and debris of the dispersed 33-2786 i th iven for ice taken from old pressure
facies indicate a subgacisl source for most of the debris. MEETINGS, OIL SPILLS, RESEARCH PRO- sivgs, ren fctors influencing the interpretation of test data
The sharp increase of more than 4 per mill in the change JECTS. are discussed
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MP 1188 MP 1193 MP 1200
FULL.DEPTH PAVEMENT CONSIDERATIONS PROCEEDINGS. DYNAMICS OF NEAR-SHORE ICE.
IN SEASONAL FROST AREAS. Colloquium on Planetary Water and Polar Processes, Kovacs, A., et al, Environmental assessment of the
Eaton, R.A., et al, Feb. 1979, 24p., 8 refs. Paper pre- 2nd, Hanover, N.H., Oct. 16.18, 1978, Hanover, N.H., Alaskan continental shelf, Vol.3. Principal investliga-
sented at the annual meeting of the Association of U.S. Army Cold Regions Resedrch and Engine:ring tors' quarterly reports for the period July-September
Asphalt Paving Technologists, Denver, Colorado, Feb. Laboratory, 1978, 209p., For setcted papers see 33- 1977, Boulder, Colorado, Environmertal Research
15-17, 1979. 3058 through 33-3080. Laboratories, 1977, p.503-510, PB-279 913
Joubert, R.H. 33-3057 Weeks, W.F.
33-2904 MEETINGS, MARS (PLANET), PLANETARY 33-3323
BITUMINOUS CONCRETES, SEASONAL ENVIRONMENTS, PERMAFROST HYDROLO. PACK ICE, DRIFT, RADAR ECHOES, ICE
FREEZE THAW, FROST RESISTANCE, FROST GY, GEOLOGIC STRUCTURES, WATER. COVER THICKNESS, ICE DEFORMATION,
PENETRATION, SUBGRADE PREPARATION, DATA PROCESSING.
FROST HEAVE. MP 1201
Two full-depth pavement sections were built on highly frost- MP 1194
susceptible subgrades that had been properly prepared Suit- DEVELOPMENT OF A SIMPLIFIED METHOD DELINEATION AND ENGINEERING CHARAC-
able structural and service performances were achieved in FOR FIELD MONITORING OF SOIL MOIS. TERISTICS OF PERMAFROST BENEATH THE
spite of substantial, though uniform, frost heaves A full- TURE. BEAUFORT SEA.
depth pavement built on a local municipal street has not Walsh, J.E., et al, Colloquium on Planetary Water and Sellmann, P.V., et a), Environmental assessment of the
approached structural failure However, poor service per- Polar Processes, 2nd, Oct. 1978. Proceedings, Hano- Alaskan continental shelf, Vol 3. Principal investiga-fornmance caused by differential heaves snd severe differences vrNHUS ryCl

surface castings has resulted. This paper reports on vcr, N.H, U.S. Army Cold Regions Research and En- tors' quarterly reports for the period July-Septemberat srfae cstigs as esuted. 11i paer epots n :1977, Boulder, Colorado, Environmental Research
these studies and attempts to underscore the importance gineering Laboratory, 1978, p.40-4

0
, Includes com- 1977, Clrd , Evrnet Rsac

of proper design and construction of pavements on highly ments. 3 refs. Laboratories, 1977, p.518-521, PB-279 913.
fiost-susceptible soils Particular emphasis is placed on McQueeney, D., Layman, R.W, McKim, H.L. Brown, J., Blouir, R.E., Chamberlain, E J., Iskandar,
the quality of subgrade preparation. Finally. the incorpora- 33-3059 I.K., Ueda, H.T.
.ion of transition sections at surface castings is considered SOIL WATER, MEASURING INSTRUMENTS, 33-3324
necessary to diminish differential heave at the castings ELECTRIC EQUIPMENT. SUBSEA PERMAFROST, DRILL CORE ANAL-

MP 1189 
YSIS.

DESIGN OF AIRFIELD PAVEMENTS FOR SEA- MP 1195 MP 1202
SONA FRST ND ERMAROS COD1.ULTRASONIC MEASUREMENTS ON DEEPSONAL FROST AND PERMAFROST CONDI VIKING GCMS ANALYSIS OF WATER IN THE ICE CORES FROM ANTARCTICA.

TIONS. MARTIAN REGOLITH. Gow, AJ., et al, Oct. 1978, 13(4), p.48-50, 3 refs.
Berg, R.L, et al, Oct. 1978,18p., Presented at the U.S Anderson, D.M., et al, Colloquium on Planetary Kohnen, H.
Air Force Worldwide Pavements Conference, Panama Water and Polar Processes, 2nd, Oc . 1978. Proceed- 33-3350
City Beach, Florida, Oct. 24-26, 1978. ings, Hanover, N.H., U.S. Army Cold Regtons Re- ICE CORES, ULTRASONIC TESTS, ICE CRYS-
Johnson, T.C. search and Engineering Laboratory, 1978, p.55-61, In- TAL STRUCTURE, ANTARCTICA-BYRD STA-
33-2905 eludes comments. 7 refs. TION.
AIRPORTS, BITUMINOUS CONCRETES, SUB- Tice, A.R. This report dsuses some results of recent measurements
GRADE PREPARATION, SEASONAL FREEZE 33-3060 of ultrasonic velocities performed on ice cores collected in
THAW, FROST PENETRATION, FROST HEA' j. GROUND WATER, MARS (PLANET), SOIL 1968 at Byrd Station The analytical technique is described

TESTS, GAS INCLUSIONS. It is concluded that measurement of ultrasonic velocities
MP 1190 of cores from deep drill holes enables monitorng of the
SINTERING AND COMPACTION OF SNOW relation characteristics of the cores and determination of
CONTAINING LIQUID WATER. MP 1197 thegrosstrendsofc-axisorientationintheicesheet. Supple-
Colbeck, S.C., et al, Jan. 1978, 39(1), p.13-32, Refs. ICE BLOCKAGE OF WATER INTAKES. mented by optical thin section. studies can verify the exact

p.31-32. Carey, K.L., Mae. 1979, NUREG/CR-0548, 27p., 19 entum of the fabric at any given depth and any inclination
of the fabric symmetry axis u.ith respect to the direction33-2982 refs. of propagation of P-wave velocit'.

SNOW COMPACTION, SNOW MECHANICS, 33-3113 MP 1203
FIRNIFICATION, ICE DENSITY, SALINITY, WATER INTAKES, FRAZIL ICE, BOTTOM ICE, SEA ICE AND ICE ALGAE RELATIONSHIPS IN
MELTWATER, WET SNOW. ICE COVER.

Ice blockage of water intake structures can pose sertous THE WEDDELL SEA.

MP 1191 threats to the availability of cooling water at thermal power Ackley, S.F., et al, Oct. 1978, 13(4), p.70-71, 7 refs.

ELEMENTAL ANALYSES OF ICE CRYSTAL plants. Ice blockage difficulties are described as they Taguchi, S., Buck, K.R.
NULEIEND AEROSOLS. Omay occur in rivers, lakes, reservoirs, and estuaries, and 33-3363
NUCLEI AND AEROSOLS. as they may affect intakes either at the surface or submerged. SFA ICE, PACK IWE, ALGAE, CRYOBIOLOGY,
Kumai, M., International Conference on Atmospheric Characteristics of both surface sheet ice and frazl ice are ICE BREAKUP, CHEMICAL COMPOSITION,
Aerosols, Condensation and Ice Nuclei, 9th, Galway, examined formational processes, sizes, thicknesses, movement WEDDELL SEA.
Ireland, Sep. 21-27, 1977. Proceedings, Galway, Ire- or mobility, and modes of blockage or adheston. Cse
land, University College, 1977, 5p., 11 refs. histories of incidents of ice blockage of intakes arc given, Analysn of data obtame" dung a 1977 cruise the Weddell
33-2962 Solving ice blockage problems, either through original design, Sea incatea that the cc algal community found during

post-construction modification, or revised operational tech: that cruise is distinct from others that have been describd.1
ICE NUCLEI, AEROSOLS, ELECTRON MICROS- niques is discussed. (for example, the bottom epontic community in the land-
COPY, X RAY ANALYSIS. fast ice in McMurdo Sound, the surface communities off
Ice Crystal nuclei and aerosols in Fairbanks. Alaska were rt:-: Antarctica, and the bottom communities in Arctic Pack
studied using a scanning electron microscope and energy- MP 1198 ice) Un'ike these other communities. the Weddell pack
dispersive X-ray analyzer It is thought that the origins EFFECT OF THE OCEANIC BOUNDARY alge is dominantly n interior one, existing not at the
ofte ce-nuclei andalyerosols nrc ainl solidt c tons LE R O THE M EANRIC OA R surface or bottom bu it m.d-depth (65 to 2 15 m) withinof the ice nuclei and aerosols tre mainly sold combustion LAYER ON THE MEAN DRIFT OF PACK ICE. the ice The forn ton of this community is dependentby products from local electric power plants and other combus- APPLICATION OF A SIMPLE MODEL. on the unique thermal and ph)sical setting for Weddelltion sources McPhee, M.G., Mar 1979, 9(2), p.388-400, 14 refs. sea pack ice Brine drainage processes are initiated by

MP 1192 For this paper from another source, see 32-4551. summer warming, but are not carried through to completion
IC FOGSUPPRESSION USINGTHIN CHEMI- 33-3216 as in the Arctic. This process causes a redistribution
CAL FILMS. PACK IC;, DRIF, BOUNDARY VALUE PROB- of salinity, maximizing in the mid-depth regions of the ice

and apparently leading to algae production because of the
McFadden, T, ct al, Jan. 1979, EPA-600/3-79-007 LEMS, MATHEMATICAL MODELS, ICE relatively higher nutrient levels at these mid-depths A
44p., 20 refa. WATER INTERFACE. qualitative model indicating the relationship between the
Collins, C.M. Smoothed records of ice drift, surface wind and upper ocean thermally induced brine migration and subsequent algae growth
33 currents at four manned stations of the 1975-76 AIDJEX is given.

3-2959 experiment in the central Arctic have been analyzed to MP 1204
ICE FOG, FOG DISPERSAL, CHEMICAL REAC- provide a statistical relationship beteen stress at the ice- ENVIRONMENTAL ATLAS OF ALASKA.
TIONS. ocean interface and ice-drift velocity during a 60-day period HaR
Ice fog suppression experiments on the Fort Wainwright when the ice was too weak to support internal forces Essen Hartman, CW , et al, Fairbanks, University of Alaska,
Power Plant cooling pond were conducted during the winter tial features of the model are dynamic scaling for velocity. 1978, 95p., 2nd ed. For Ist cd see 24 4007 44 refs.
of 1974-76 Hesadecanol was added to the pond and kinematic stress and length, with exponential attcnuation Johnson, P.R.
dramatically improved visibility by reducing fog generated ofahneardimcnsionslesseddyviscosity. Currentsmeasured 33-3460
from water vapor released by the pond at -14C Although 2 m below the ice confirmed the shape of the stress vs SFA WATER, RIVERS, CLIMATE, INDEXES
this temperature was not Iow enough to create ice fog, ice speed curve and provided an estimate of the angle between -

the cold vapor fog created was equally as devastatin; to surface stress and velocity The model was used to qualita- (RATIOS), PHYSICAL PROPERTIES, UNITED
visibility is the vicinity of the pond During the winter tively estimate the effect of a pycnocine at 25 m on surface STATES-ALASKA.
of 1975-76, suppression tests were continued using films characteristics. The observed behavior when stratification MP 1205
of hexdccanol, mixes of hcxadecsnol and octadecanol. and at that level was most pronounced tended toward slightly DYNAMICS OF NEAR-SHORE ICE.
ethylene glycol monobutyl ether (EGME) Supprcssion higher drag at higher %peeds, which is qualitatively consist.-tt Kovacs, A., et al, Environmental assessmlent of the
effectiveness at colder temperatures was studied and limits with the model results
to the techniques were probed. A reinforcing grid was
constructed that prevented breakup of the film by wind nvestigators' annual reports for the year ending
and water currents. Lifetime tests indicated that EGME MP 1199 March 1978. Boulder. Colorado. Outer Continental
degrades much more slowly than either hcxadecanol or the CURRENT RESEARCH ON SNOW AND ICE RE- Shelf Environmental Assessment Program. 1978,
heuadccanol-octadccanol mix All the films were found MOVAL IN THE UNITED STATES. p.1 1-22.
to be very effective fog reducers at warmer temperatures Minsk, L.D., Sep. 1978, 20(3), p.21-22. Weeks, W.F.
but still allowed 20% to 40% of normal evaporation to 33-3272 33-3591
occur The vapor thus produced 3as sufficient to create
some ice fog at lower temperatures, but this ice fog occurred SNOW REMOVAL, ICE REMOVAL, ICE CON- SEA ICE, DRIFT, ICE COVER THICKNESS,
less frequently and was more quickly dtspersel than the TROL. CHEMICAL ICE PREVENTION, ICE PRE- RADAR ECHOES, ICE STRUCTURE. PRESSURE
thick fog that was present before application of the films VENTION. RIDGES.
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MP 1206 The occurrence and properties of subsea permafrost near MP 1216
DELINEATION AND ENGINEERING CHARAC- Prudhoe Bay. Alaska, were investigated by drilling and probing RIVER ICE.
TERISTICS OF PERMAFROST BENE %TH THE Nine noles were drilled and 27 sites were probed with Ashton, G.D., Annual revie of fluid mechanics,BEAUFORT SA. a cone penetrometer. The deepest drill hole was 65 Im

below the seabed, while a depth of 14.1 In was reached Vol.10, edited by M. Van Dyke. J.V Wehauen, and
Sellmann, P.V., ct al, Environmental assessment of the with the cone penetrometer. Enginecing and Lhemical J.L. Lumley, Palo Alto, Califormia, Annual Reviews,
Alaskan continental shelf, Vol.11, Hazards. Principal properties were determined fre.- core samples and pslnt 1978, p.369-392, 85 refs.
investigators' annual reports for the year ending penetration resistance data were obtained with the penetrome- 33-3953
March 1978. Boulder, Colorado, Outer Continental tee Thermal profiles were acqua-cd at both the drill and RIVER ICE, ICE MECHANICS, ICE PRESSURE,
Shelf Environmental Ass.-ssment Program, 1978, probe sites FLUID MECHANICS.
p.50-74. The emphasis !s on the fluid mechanical aspects of river
Chamberlain, E.J. MP 1212 ice inclnding the areas of formation, evolution, and breakup
33-3593 COMPARATIVE TESTING SYSTEM OF THE of ice covers, hydraulics associated with the presence of
SUBSEA PERMAFROST, BOTTOM SEDIMENT APPLICABILITY FOR VARIOUS THERMAL ice, thermal effects and iteractiona with ire. and forces
BOREHOLES, TEMPERATURE MEASURE: SCANNING SYSTEMS FOR DETECTING HEAT due to ice River ice processes may be summarized as

MENT. LOSSES IN BUILDINGS. a series of steady states that exist between short periods

Observations include determiations of subsea sediment tcm- Grot, R.A , et al, Infrared Information Exchange, 4th. of itense activiy t I change

perature, type, ice content, and chemical composition Proceedings, St. Louis, Missouri, 1978, p.B71-B90, 18 MP 1217
These data, coupled with geophysical studies and results refs. DETERMINING SUBSEA PERMAFROST
from other Beaufort Sea geoli-ical studies, are beisg used Munis, R.H., Marshall, S.J., G:- .orex, A. CHARACTERISiICS WITH A CONE PENE-
jointly to aseertain subsea perrmafrost distribution This 33-3735 TROMETER-PRUJDHOE BAY, ALASKA.
report includca a summay of the spring 1977 fivld program BUILDINGS. HEAT LOSS, TEMPERATURE Bloun, S.E., et al Jiti 1979, 1(1), p.3-16, 10 refs.
and a general summ.tion of the results from two years
of field study in the Prudhoe Bay area. The 1977 field MEASUREMENT, TESTS. Chamberlain, E.J., Sellmann, P.V., Garfield. D.E.
study produced six additional drilled and sampled holes plus A two-stage program for d.:ternining the applicability of 33-4236
27 probe sites which yielded both material property and various remote thermal scannilg systems for detecting heat SUBSEA PERMAFROST, PENETRATION TESTS,
temperature data The field observations and the results losses in buildings is des'.ribcd The types of instruments PERMAFROST DISTRIBUTION, PENI-TROME-
of laboratory aal)ses of th. samples help to demonstrate tested arc high resolution thermal imagig systems, low resolu- TERS, UNITED S
the complex nature of subsea permafrost tion thermal imaging systems, thermal tine scanners and T TES--ALASKA-PRUDHOE
MP 1207 point radiometers. The first phase of this project consisted BAY.

of inserting known building defects into a specialty designed
MECHANICAL PROPERTIES OF POLYCRYS- room at the USA Cold Regions Research and Engineering NIP 1218
TALLINE ICE- AN ASSESSMENT OF CURRENT Laboratory and naving a representative of the manufacturer RELATIONSHIPS BETWEEN JANUARY TEM-
KNOWLEDGE ANi, PRIORITIES FOR RE- of each type of equipment inspect the room at three temperature PERATURES AND THE WINTER REGIME IN
SEARCH. differences across the room envelope The second phase GERMANY.
Hooke, R.L., et al, 119 79 ), 16p, Report of the Inter- of this project will consist of a field evaluation of these Bilello, M.A., ct al, June 1979, 1(1,. p, 1 7-27, 12 refs.
national Commission on Snow and Ice/National same instruments in approxinately 10 cities, in cooperation Appel, G.C.nience Fo atsion woing grop ond ice/hai . with a weatherization prograrms for lo-.inc'sme housing spon. 3-423 C
Science Foundation working group on ice mechanics. sored by the Community Services Administration and directed 33-4237
Mellor, M., Jones. S.J., Martin, R.T., Meter, M.F., by the National Bureau of Standards The goal of the WEATHER FORECASTING, FROST FORECAST-
Weertman, J. second phase is to determine the cost effectiveness of various ING, SNOW ACCUMULATION, SEASONAL
33-3545 remote thermal scanning services FREEZE THAW, METEOROLOGICAL DATA,
ICE MECHANICS, iCE CRYSTALS, ICE CREEP, METEOROLOGICAL CHARTS
ICE DEFORMATION, STRAIN TESTS, STRESS MP 1213
STRAIN DIAGRAMS, ICE STRENGTH DETECING WETROOFINSULATIO ;WITHA MP 1219

MP 1209 HAND.HELD INFRARED CAMERA. WATER FLOW THROUGH HETEROGENEOUS
PROJECTED THERMAL AND LOAD.AS- Korhonen, C., et al, Infrared Informatior Exchange, SNOW.

SOCIATED DISTRESS IN PAVEMENTS IN. 4th. Proceedings, St. Louts, Missouri, 978, p.A9- Colt ,k, S.C, June 1979, 1(1), p.37-45. 19 refs.

CORPORATING DIFFERENT GRADES OF AS. AIS, 5 refs 33-4239

PHALT CEMENT. Tobiasson, W. MELTWATER, SNOW COVER STRUCTURE,

Johnson, T.C., ct al, 1979, Vol.48, p.403.437, 35 refs. 33.3736 WATER FLOW, SNOW STRATIGRAPHY,

Shahin, M.Y., Denstosey, B.J. Ingersoll. J. INFRARED PHOTOGRAPHY, ROO] ;, MOIS- CAPILLARITY, SURFACE WATERS
33-3865 TURE, DETECTION. An cs.her gravity flow theory (Colbeck 1971) treated snow

as a homogeneous and uniform medium The theory is
BITUMINOUS CONCRETES, BITUMENS LOW Since 1975, CRREL has used hand-held infra.rd scanners cnpa-dcd here to include the effects of ice layers and flow
TEMPhRATURE TESTS, FROST HEAV, for detecting wet insuiation under built-up roof membranes chor icls Two examples are constructed and compared

C Thermocouples installed on roofs have shown that tcmperxn-re with observed runoff In this particular situation, the resultsCRACKING (FRACTURING), THERMAL differences betwecn areas of wet and dr insulation may suggest that most of the water moves down flow channelsSTRESSES, TEMPERATURE EFFECTS. exist during both the day and night. The optimum time
MP 1210 to detect these differences with an infrared camera is at MP 1220
PHASE COMPOSITION MEASUREMENTS ON night when solar interference is eliminated * urveys hase FREEZING AND THAWING TESTS OF LIQUID
SOILS AT VERY HIGH WATER CONTENTS BY been conducted suc.cssfully in many locations frum Alabama DEICING CHEMICALS ON SELECTED PAVE-

to Alaska during both warm and cold wcather Thre-PULSED NUCLEAR MAGNETIC RESONANCE inch diameter core samples of the roof membrane and insulation MENT MATERIALS.
TECHNIQUE. have been obtained to verify infrared findir,os This paper Minsk, L.D., June 1979, I(I), p.51-58, 8 refs.
Tice, A.R., et al, 1978, No.675, p.Il-14, 22 refs briefly ovcrvicws the technique used to survey roofs for 33-4241
Burrous, C.M., Anderson, D.M. moisture and then presents results of a ccntrohed exper,mcn, CONCRETE PAVEMENTS, ICE REMOVAL, AN-
33-3863 at Pi'ase AFB, New Hampshire. to show the correiat,on TIFREEZES, TESTS
FROZEN GROUND PHYSICS, UNFROZEN between thermal image3 and temperature differcn=s obcrvei

thcrmoclcctrically in wet and dry portions of a roof Me -,. The extent of deterioration of portland cement Lor-'.s.c
WATER CONTENT, NUCLEAR MAGNETIC ,cm'tus of the thermal resistance of the vet and dr, arc-- ad several pecs of asphaltic concrete s6jcteI S.hamc
RESONANCE, SOIL CHEMISTRY, SALINE compie:e the physical picture deicing chemicals was determined over 60 free sthang
SOILS. cCles Proprietary solutions containing urea. noyln. gly.

col. and formamide affected the surface of old z.,-cr.:ri.indA simple, rapid method of determing the unfrozen water MP 214 cosncretc only slightly (rating of I on a scale Of 0 ti 5
content of frozen soils is described in detail The method REMOTE DETECTIOns .." WATER UNDER i' ..s reasig degraisnin) Asphaltc con'etc specimens
uses the first pulse amplitude of a pulsed nuclear magnetic
resonance analyzer. Phase composition curves were ob. ICE-COVERED LAKES ONTatL" .'1H IRTHSLOPF were not significantly affected Abrasion tests wc.c made
tamed for four soils at scry high total water contents. Three OF ALASKA. ., .-. i,ntrainrd concrete specimens exposed to ethylene
of thesoils (Manchester fine sand. Fairbankssilt.andGoodrich Kovacs, A, Dec 1978, 31(4). p4 4 8

-45
8. 1) rr ,Col stts during freezing and thawing. materip unss

o haes (nchprevislynamnd byanosstermethod h o v3,3 wDc197%as vcri low. ..,:ly the same as with - distilled saerclay) had been previously examined by another method (MO- 33-3773 control
thcrmalcalorimetcr). The fourth (Kotrcbuc silt) is a natural- REMOTE SENSING. LAKE WATER, LA&I.h ICE,
ly saline soil found tn low-lying coastal regions of Alasa. RADAR ECHOES, ICE COVER THICKNESS. NIP 1221
This soil was tested both in its natural state and with the
soluble salts removed The phase composition curses ob. WATER SUPPLY. ELECTRICAL GROUND IMPEDANCE MEAS.
tainedbythenuclearmagneticresonancemethodarcconstent Results from using an impulse radar sound, stem on UREMENTS IN THE UNITED STATES BE-
with those obtained by using the isothermal calorimeter, the North Slope of Alaska to detect the escxsei.c of watcr TWEEN 200 AND 415 KHZ.
but the nuclear magnetic resonance method saved tine, rcquir. under lake "r s.c presented It was fiund that both Arcone. S.A., ct aL, Dec. 1978. FAA-RD-78-103. 92p.,
ingonly48h. Italsoprovidesahighdegreeofreproducibility lake ice thic css and depth of watcr -i-err the ice could ADA-06F 088.
and can be used over a wide range of temperatures As be determined whri,. the radar antenna was either on the Delaney. A.J.
enpected. the unfroren water content ef the saine soil was ice surface or alrollic in a he.,optcr The findings also
much higher tn its natural state than after removal of the revealed that the ,mpule radar soundling systeni could detect33-4413
soluble salts In addition, the unfro/cn water content where lake c %as botor-fast and where watcr esisted RADIO WAVES. ELECTRICAL RESISTIVITY.
of all four soils appears to increasc .omewbat as the total un-tcr the ice .r,,cr MAPPING.
water content of the sample is incrased. The objectlse¢s of the woit. described iii this report wiere
MP 1211 MiP 1215 to us- and evaluate new, radniwasc methods,,of measuring
PERMAFROST BENLATH THE BEAUFORT GEOBO7ANICAL STUDIES ON TIlE TAKU earth rcs.stivity in the II and %1.1 bands and to dcvclip

Aesimatcd effcctise ground rcsistivity maps in tht% sumic bailSEA, NEAR PRUDHOE fAY, ALASKA. GLACIEir ANOMALY. fr the United States. including Alaska Both airborne
Scllmann, P.V., ct al. Offshore -,.chnology Confer- llcuscr. ( J. ct al. Apr 1954 44(2). p.224-239, AD- and ground methiuls were isigated by using the ,asctit
cnce, Ilth Proceedings. Hotslon, Texas. 1979, 030 651. 21 rcfs. Sate as SIP-10697 Alsio issued ani sufae impedankc tc.hniquc It is orn.ludc from
p.1481-1493, 34 refs. as Report No 7. Contract n9ntS3001 the VI.LF tud) that ocer Iuch of the central United States
Chamberlain. E.J. Schuster. R.L.. Gilkey. A.K. VI.1' aitborne resisoini fright wctl approximatc 11 ground
333864 333769 fclesitty The iiiuid tiethuls dlscussiin cornerns the-U 4 PEsurfa.c inipedanlc incthol in the I.1 band It is ioncludcd
SUBSEA PERMAFROST, DRII 1. CORP ANAL- GLACIER FLOW, ViE#." ,rATION PATTIERNS. fron the lI studi ie that the present cui ity map is
YSIS, PENETRATION TESTS. PERMAFROST GEOBOTANICAL INTE'R"RETATION. UNITED fairly accurate for fi(. piitprse bill inapplicablc to I.I"
DEPTH. STATES-ALASKA--TAl U GLACIER. rurffes
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:-,P 1222 The findings of a field st toy unsigned to generate fundamental MP 1233
CASE STUDY: FRESH WATER SUPPLY FOR data on multi-year pressu~e ridges in the near shore zone SNOW ACCUMULATION, DISTRIBU'ION,
POINT HOPE, ALASKA. of the Caradan Bea'ifort Sea are presented. The study MELT, AN5D RUNOFF.

investigated the geompt - of eleven floating mui , ir ridges
McFadden, T., et at, Conference on Applied Tech- or ridge fragments and the sail height and kcet depth of Colbeck, S.C., et al, May 22, 1979, 60(21), p.465-468,
niques for Cold Environments, Anchorage, Alaska, four additional multi.year ridge fragments. The ;oss. 29 refs.
May 17-19, 1978. Proceedings, Vol 2, New York, sections of multi-yesr ridges with total thicknesses varying 33-4547
Xinerican Society of Civil Engineers, 1979, p. 10 29 - between 96 and 41.8 m were examined, and the results SNOW ACCUMULATION, SNOW COVER DIS-
1040, 10 refs. suggest that they can be adequately represented by one TRIBUTION, SNOWMELT, RUNOFF, HEAT

C.M. rid;e model with a constant sail to keel ratio and geometry. TRANSFER. SNOW SURVEYS, REMOTE SENS-
Collins, C.M. It bz also shown that the ice co,, nr..ng mult:.year ridges
33-4458 is solid with the interblock void- :ting a: the ti:ne of ING,HYDROLOGY.
WATER SUPPLY, PERMAFROST HYDROLOGY, their firmation being completely F!; .. . "', ;, The data
SNOWMELT, ICE MELTING, LAKE WATER, obtained from this study are betl. ,, engineering MP 1234
UNITED STATES-ALASKA-POINT HOPE. design of exploration and prodic, xo. 5 the Beaufort COMPACTION OF WET SNOW ON HIGH-

MP 1223 Sec. In the shallow wates I - ratory drilling WAYS.
SNOW AND Ifrom artiFciall islas, 

' has b,. .' t ..e 1973, and Colbeck, S.C., 1979, No 185, International Symposi-
SNOW AND ICE ROADS IN THE ARCTIC. since 1976. the enx,.irta.ori "1 , - -.:o the tm on Snow Removal and Ice Control Research, 2nd,
Johnson, P.R., Conference on Applied Techniques for deejir waters of the A f.,- Set . .,Ps. Hanover, N.H., May 15-19.1978. Proceedings, p.14-
Cold Environments, Anchorage, Alaska, May 17-19, 17 7 refs.
1978. Proceeditils, Vol.2, New York, American So- 34.52
ciety of Civil Engineers, 1979, p.1063-1071, 6 refs. MP 1230 34.52
33-4461 ICE PILE-UP A14D RIDE.U!' -N ARCTIC AND WET SNOW, SNOW COMPACTION, SNOW RE-
SNOW ROADS, ICE ROADS, AIRPORTS, COLD SUBARCTIC BEACHES. MOVAL, SALINITY.
WEATHER CONSTRUCTION, ENVIRONMEN- Kovacs, A., ct al, Interiat-onr' onfeur~ on Port The compressibility of wet snow dtcreases , ith dccieasing

liquid water content but increases with decreasing nsliity
IAL PROTECTION, ARCTIC VEGETATION, and Ocean Engineering Ut c , ,. ilcitions. 5th, As.o, the tendency f.- snow splashing on highays increases
CONSTRUCTION MATERIALS. Trondheim, Norway, Aug. 131.7, 79. Pro.ced. with decreasing salinity. These opposite effects are com.
MP 1214 ings. Vol.1, Trondheim, Univre-: ,'" p.127 :46, plic:.rd by the fact tiai liquid water content and salinity

REMOTE DETECtION OF A FRESHWATER 22 ;cfs. ire not necessarily in.,4odent The amount of liquid

POOL OFF THE SAGAVANIRKTOK RIVER Sodhi, D.S. present can be controlled somewhat by the road hrade,
DELTA, ALASKA. 33-4610 and salinity is generally determined by how much salt is

applied to the road surface For different situat ns it
Kovacs, A., et al, June 1979, 32(2), p.161-I64, 4 refs. SEA ICE, SHORES, PRESSU '.E RIDGES, ICE may be desirable to regulate salt applications in o, .r to
Morey, R.M. PUSH. achieve a maximum amount of splashing with a ml, imum
33-4511 Information on shore ice pile-up and ride.up in arctic and of .onpa:tion of wet snow into ice. Here we .ovide

RADAR ECHOES, GROUND ICE, GROUND subarctic waters is pr * d Cross-sec:ioal profiles of a q.itative review of wet snow and suggest how an under-
WATER several ice pile-ups ana .de-ups are prcstete. from which stindi$ of wet snow's behavior on a road surece might

models and theoretical anatlyseswere made. The expressions increase our ability to deal with snow remo-al problems.
MP 1225 derived ive the force required to overcome gravitational
EFFECr OF FREEZING AND THAWING ON potential and friction occurring during ice.,lhng and ride- M' 1235
THE PERMEABILITY AND STRUCTURE OF lp It was estimated that the distribut , force required NUc4ERICAL SIMULATION OF ATMOSPHER-
SOIL during ice-piling or ride.up was of the orde, nf 10 to 350 IC ICE ACCRETION.
Cn tmberlain, E.J., et al, 1979, Vol.13, p 73-92. For kPa (about I 5 to 50 psi) Field obi rvations revealed A(-lcy, S.F., et al. 1979, No.185, international Sym-

that shore ic p.e.up or ride-up appears to iccur within 1 leyo Sn w et o .an Ientol sm-
"nother version and abstract see 32-3469. 11 res. a period of less than 30 minutes at any ::re of year, Psasrll on Snow Removal and Ice Control Research,
Gow, A.J. but most often in the spring and fall. Pile-up seldom 2nd, Hanover, N.H., May 15-19, 1978. Proceedings,
33-451,5 occurs more than 10 m inland from the s. . but ride. p44-52. 7 refs.
FREEZE THAW CYCLES, SOIL WATER MIGRA- up Ireouently extends 50 as or more inland, regardless of Templeton, M.K.
TION, PERMEABILITY, S31L STRUCTURE, ice thickness While steeply slopirg shores do not faor 34-57
SOIL PHYSICS, SOI1 TEXTURE, PARTICLE SIZE ice ridc-up, sea ice has mounted tlhe steep, 9-m-high bluff ICE ACCRE d'ON, MATHEMATICAL MODELS,
DISTRIBUTION, FINES. at Bair3w. Alaska. destroying structures and taking lives. ENVIRONMENT SIMULATION, DROPS (LIQ-
MP 1226 UIDS), PARTICL SIZE DISTRIBUTION, TIME
EFFECT OF FItEEZE-THAW CYCLES ON MP 1231 FAC'TOR.
RESILIENT PROPERTIES OF FINE-GRAINED TEMPERATURE EFFECT ON THE OJNIAXIAL Tirt' .e.rdence enters into calculations of ice accretion

OFILCE.on oblecti primarily through terms dependent on the initial
SOILS. STRENGTH OF ICE. conditions and size and geometry of the object A nimerical
Johnson, T.C., et al, 1979, Vol.l., 1 247-276, For Hayne F.D, International Conference on Port and technique to include the time-dependence it descrited here
another version and abstract see 32-3502 20 refs. Ocean . inecring Under Arctic Conditions, 5th, asellastirmulationofcomplexsiuationsw heretheconditions
Cole, D.M., Chamberlain, E.J Tronclh ..... Norway, Aug. 13-18, 1979. Proceed- , ry. for example. along a helicopter rotor blade Some
33-4549 ings, V, .1, Trondheim, University, 1979, p 667-681, results of varying droplet sizes, ,elocity, and dri-riet distribu-
FROZEN GROUND MECHANICS, FREEZE 17 refs. tions arc presented These indicate the general dependence

THAW CYCLES, PAVEMENT BASES, BEARING of ice accretion on these paraneters as well as ih.strate
SHAW CERSTRAVEES, UBGAD S OIL, 33-4632 the utility cf numerical techniques in seeing how thrse effects

TESTS, SHEAR STRESS, SUBGRAD1 SOILS, ICE STRENGTH, CO11PRESSIVE STRENGTH, can influence the rates of iCe accretion for parti.ular mtal
LOADS (FORCES), SOIL TEMPERATURE, MOD- TENSILE PROPERTIES. conditions
ELS. The effect of temperature on the uniaxial strength of .Sne-
MP 1227 grained. polycrystalline ice was investigated D,.mbbell. MP 1236
THERMAL AND RHEOLOGICAL COMPUTA- slaped specimens wee loaded is uniaxial compress on and LABORATORY EXPERIMENTS ON ICING OF
TIONS FOR ARTIFICIALLY FROZEN unasil tension Two machine speeds. 0847 mm/s and ROTATING BLADES.
GROUND CONSTRUCION. 84 7 mm/s, were used for tie tefs, and the test termperatures Ackley, S.F., ct al, 1979, No.185, Intrrnattonal Sym-GR, N STUCTa O3 . ranged from -0 to .54C Thc untaxiall compressive st'ength postusm on Snow Removal and Icc Control Research,
Sanger, .J., et al, 1979, Vol.13, p.311-337, 32 r34 s. is very sensitive to tempera:sre, generally increasing as the 2n

For another version and abstract see 33-4283. temperature decreased from -0 IC to -54C, with te gr-,test 2nd, Hanover, N H, May 15-19. 197 Procecdings,

Sayles. F.H. in:cease between -0 IC and -3C The tensile strength p.85-92, 7 r.fs
33-4550 is not very sensitive to temperature, hut did continue to Lemieux, G., Itagaki. K., O'Kccfc, J.
SO. FREEZING, ARTIFICIAL FRE , increase with decreasing temperature. Tensile strength 34-65SOZ R OND, MECIC , FROEEZING, also incrcascre the most between -0 IC and -3C An initial LABORATORY TECHNIQUES. ICE ACCRE-FROZEN GROUND MECHANICS, FROZEN tangent modulis and a S stress modulus werc found TION, HELICOPTERS, ICE CO% ER THICKNESS.
GROUND THERMODYNAMICS, CREEP PROP- for each compression test The initial tangent modulus
ERTIES, RHEOLOGY, THERMAL PROPERTIES, inctcased about two times as the temperature decreased TEMIERATURE EFFECTS
FROST HEAVE, ANALYSIS (MATHEMATICS). from -0 IC to -54C The 50 stress modulus also increased Experiments hase been ,;. ,uted ii, proivid a basis for
CONSTRUCTION. with decreasing temperature. A secant modulus was found a co.mputer model that sitmjates atmospheric ice accretion

for the tensile tests and it tended to decrease with decreasing on . rotating blade A comparison of the computer model
M!' 1228 temperature The specf:- energy required to cause failure soulation and experimental results rcscals that gencral agree-
LAND APPLICATION OF WASTEWATER: EF- wtas also found for the compression and tension tests i..ot ex.sts within the temperature range 0 C to -25 C
FECT ON SOIL AND PLANT POTASSIUM. and the ,..cocih, range 0 to 60 rn/s Be)ond 60 mAs
Palazzo, A.J., et al, July-Sep. 1979, 8(3), p 309-312.19 the computer simulatioo iier-predtcts the thickness of the
refs. MP 1232 ice accretion at the reading edge tetow .25 C the sinulation

and exsirimental results disagree in that the imulatimn signifi.
Jenkins, T.F. BUCKLING 4 4ALYSIS OF WEDGE-SHAPED cantly oerprcdicts the thickotess of the nccr-tion at the
33-4584 FLOATING ICZ SHEETS. leading edge
WASTE TREATMEN T. WASTE DISPOSAL. Sodhi. D.S., International Conference on Port and
GRASSES, SOIL CHEMISTRY, IRRIGATION. Ocean Engineering Under Arctic Conditions, 5th, MP 1237

MP 1229 Tro:tdheim, Norway, Aug 13-18, 1979. Proceed- SYSTEMS STt'Dv 0" SNOW R::.OVAL.

MULTI YEAR PRESSURE RIDGES IN TIlE ings. Vol.1,Trondheim.'r.verstty. 19 7 9, p. 79 7-810.
7  Minsk. l..D.. 1979.,,.l: .itnternatonal S)mposttm

CANADIAN BEAUFORT SEA. refs. on Snow Rcmosal atid Ice Control Research. 2nd,
Wright, B.,etal, Intern.tionalConfercnceonPortand 33-4641 Ilanover. N.H.. May 15-19. 1978. Proceedings.

Ocean Engineering Under Arctic Conditior:s. 5th. SEA ICE. FLOATING ICE. ICE LOADS. ICE p 220-225. 4 refs

Trondheim, Norway. Aug. 13-18, 1979. Proceed- PRESSURE. 34-84
ing, Vol.1. Trondheim, University. 1979. p. 107-126, A buckling analysis for semi infiitc wedge.shapeil floating SNOW REMOVAl.. SYSTEMS ANALYSIS

17 refs. ice sheets is presented. cos dertne, -dial stress fieli for The framcwork for a %ten'n ri,alysis of snow rcmosal and
Hnatiuk, J., Kovacs. A. th. in-plane stresses 1 he bii. .:w load and buickling ice control on road, ts presntcd Dcifnition isf the ope-iting

:Jssure are computed for varying ice sheer geometry and condition,. the principal onc. of which are climate and
33-4609 cary conditions The results of this analysis are close traffi,. at well a% the s)sten itslf. the road net. is requirt
SEA ICE, PRESSURF RIDGES. ICE STRUCTURE. ttose of earlier anal)ses for semi-infintie ice shet' and Equipmeni rathtrs inis,l it, rcrr.,iiJfn the htas. Nrntions
MODELS. tapered beams ir clearing. sptreding. loailing, and hauling are anal)rcd
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MP 1238 MP 1243 unknown noncoaxial angle are derived by use of the geometry

COMPUTER SIMULATION OF URBAN SNOW FORMATION OF ICE RIPPLES ON THE UN- of the Mohr circle and the theory of characteristic lines.
A boundary value problem is solved by assigning to the

REMOVAL. DERSIDE OF RIVER ICE COVERS. non coaxial angle r set of such values that enable us to
Tucker, W.B., et al, 1179, No.185, International Sy-,s- itshton, G.D., Iowa City, University of Iowa, 1971, accomrmsodate the presupposed type of flow satisfying the
posium on Snow Removal and Ice Control Rrsear,. 157p., University Microfilms order No.71-30,392, gwen .. indary conditions m a given domain The plastic
2nd, Hanover, N H., May 15-19, 1978. Proceedirg Ph.D. thesis. For abstract see Dissertation abstracts material iegulated by .i: C..lomb yield criterion in in-
p.2 93-302, 11 refs. international, Sec. B, Nov. 1971, p.2

76 2. plane deformation is. therefore, a singular material whose
Clohan, G.M. 34-600 constitutive equaticns are not constant with material but

34-95 RIVER ICE, ICE BOTTOM SURFACE ICE arc rariable with flow conditions.
SNOW REMOVAL, COMPUTERI71.D SiMULA- WATER INTERFACE, TURBULENT FLOW, MP 1249
TI'ON, ENVIRONMENT S!MULATION. HEAT TRANSFER, THERMAL CONDUCTIVI- SAFE ICE LOAP. CON-ljTED WITH A POCK-
A V -nersl computer model to simulate urban snow rein.vPl TY, WATER FLOW, VELOWITY. ET CALCULATO,
hi, been developed. One -,Art of the package inc;udes MP 1244 Nevel, D.E., May 1979, N ,.123, p.205-223, 3 refs.
sev, 'nrjr s which assist in thn routing of snow removal R C V F .O 3
vehicles using computer graphics The nrimary element, RESEARCH ACTVIfIES OF U.S. ARMY COLD 34-932

however, is a program which, once specific vehicle routes REGIONS RESEARCH AND ENGINEERING ICE STRENGTH, LOADS (FORCES), COMPUT-
are input, allows the simulation of any particular snow removal LABORATORY. LR APPLICATIONS.
scenario Parameters that can be varied iriluJe both truck Buzzell, T.D., Mar. 1975, IWR-62. Environmental Th:s report provides a program for .culAting the deflection
and snowstorm characteristics This simulation program Standards for Northern Regions: a symposium, June and stresses of a floating ice sheet ..isg a pocket calculator.
is tested using truck routes and storm data from Newi The program user must select s-"ropratte values for the
Connecticut. Results indicate that the simulation pr 1974, icnc,.orage, Alaska. p.9-12. c mechanical properties in order to compute reliable deflee-
plowing tin.cs quite reasonably. 34-631 tion and stresses. Engineering judgement must be used

LABORATORIES, RESEs.?.CH PROJECTS. to select the allowable ice strength and when dealing with
MP 1245 non-ideal situations

MP 1239 20-YR CYv.'LI 1 :; GREENLAND ICE CORE RE- MP 1250

ULTRASONIC VELOCITY PiVESIGA11ONS CORDS. PROBLEMS C : OFFSH)RE OIL DRILLING IN
OF CRYSTAL ANISOTROPY IN DEEP ICE Hibler, W.D., III, et al, Aug. 9, 1979, 280(5722), THE BEAUFr'( i, SEA.
OREROTAL ANITROICA Dp.481-48 3

. 26 refs. Weller, G., et Winter 1978, 10(4), p.4-1I, 5 refs.CO RES FRO M AN TARC TrICA.Jo n e ,S .W ek , .F
Kohnen, H., et al, Aug. 20, 1979, 84(C8), p.4865-4874, Johnsen, Si. Weeks, W.F.224ref7.34.942
22 refs. ICE CORES, D.,!' 1, CORE ANALYSIS, ISOTOPE ICE STRUCIURE, OFFSHORE DRILLING,Gow, AJ. ANALYSIS. PERIODIC VARIATIONS. FLOATING ICE, GROUN!r':D ICE. SEA ICE DIS-34-4.0
iCE CORES, ICE CRYSTAL STRUCTURE, ICE Oxygen isotope analysis of Q.renland ice cores is made TRIBUTION, SUBSEA 1-ERMAFROST.

and the methods of analysts are described. Cyclic variations
ACOUSTICS, ICE SHEETS, ANISOTROPY, of about 20 yr seem to coincide with climatic oscillations MP 1251
WAVE PROPAGATION, ULTRASONIC TESTS, and th.- Sun's mot," about the center of mass of the COLD REGIONS RESEARCH AND ENGINEER-
GL ACIER FLOW, ICE CRYSTAL SIZE, SHEAR Solar System Thx periodic variations are compared ING LABORATORY.
PROPERTIES, ANTARCTICA-BYiUD STATION, with the cxygen isotope rcord in the ice cores. Freitag, D.R., Fall 1977, 10(3), p.4. 6.
ANTARCTICA-LITTLE AMERICA STATION. MP 1246 34-869
For the sar, paper from another source and abstract see PHENOMENOLOGICAL DESCRIPTION OF LABORATORIES, U.S. ARMY CRREL.
334204 or F-21944. THE ACOUSTIC EMISSION RKSPONSE IN

SEVERAL POLYCRYSTALLINE MATERIALS. MP 1252
St. Lawrence, W.F., July 1979, 7(4), p.223-228, 1i RECENT ICE OBSERVATIONS IN THE ALAS-

MP 1240 refs. KAN BEAUFORT SEA FEDERAL-STATE LEASE

SEA ICE RIDGING OVER THE ALASKAN COI- 3-747 AREA.
TINENTAL SHELF. SNOW DEFORMATION, SNOW COVER STRIJC- Kovacs, A, Fall 1978, 10(3), p.

7-12.

Tucker, W.B., et al, Aug. 20, 1979, 84(C8), p.4885- TURE, SNOW ACOUSTICS, ACOUSTIC MEAS- 34-870

4897, 24 refs. For the same paper from another UREMENT, MODELS. SEA ICE, FAST ICE, RADAR ECHOES, PRES-

source and abstract see 33-4223. The pattern of acoustic emission response in snow subjected SURE RIDGES, SEISMIC SURVEYS.
Weeks, W.F., Frank, M. to constant deformation rates is examined. The structural MP 1253

character of snow is diseussed, and an equation that describes
34-411 the pattern of th, -ouitie emission rteponse is derised DESIGN AND CONSI'tIClION OF TEMPO-
SEA ICE DISTRIBUTION, PRESSURE RIDGES, Comparison betw, .he predicted acotstic response and RARY AIRFIELDS IN THE NATIONAL PE-
ICE DEFORMATION, SURFACE ROUGHNESS, experimental data i. made atid the afreement is shown to TROLEUM RESER1'L--ALASKA.
PROFILES, LASERS, MATHEMATICAL MOD- be escellent V acoustic emission response for 7075- Crory, F E., Fall 1978, 1.U(3), p 13-15, 1 ref.
ELS, STATISTICAL ANALYSIS, REMOTE SENS T6 aluminum and iron-3%7 silicon subjected to constant rates 34-87 I
ING, FORECASTING. of dcfor-nation is also considered The acoustic emission

equation derived for snow represetts the response in these AIRCRAFT LANDING AR: , SUBGRADE
materials. It is suggested that the internal tracture concept PREPARATION, INSULATION.
used to develop the model for snow may also apply to

MP 1241 other densely packed polycrystallioc nateials. MP 1254MP 241HUMAN-INDUCED THERMOILARST AT OLD

SOME RESULTS FROM A L'NEAR-VISCOUS MP 1247 DRILL SITES IN NORTHERN ALASKA.
MODEL OF THE ARCTIC ICE COVER. DYNAMICTHERMODYNAMIC SEA ICE MOD- Lawson. D.E., ct al, Fall 1978,A10(3) p.16.23,16 refs.
Hibler, W.D., Ill, et al, !979, 22(87), p.293-304, 12 EL
refs. Hibler, W.D., III, July 1979, 9(4), p.815 846, 51 refs. Brown, JTucker, W.B. 34-741
34,544 SEA ICE, THERMODYNAMICS, HEAT TRANS- TUNDRA. SOIL EROSION, THERMOKARST,

HUMAN FACTORS, ACTIVE LAYER, SUBSI-
ICE PHYSICS, DRIFT 0f ',TIUNS, ICE MODELS. FER, ICE COVER THICKNESS, MATHEMATI- DENCE.
SEA ICE, VISCOSITY, GC"EAN CURRENTS, CAL MODELS.
STRESSES. A numerical model tot the rimulation of sea ice circlation MP 1255

und thickness over a seasonal c)cle is presented. This OVERCONSOLIDATED SEDIMENTS IN THEmodel is used to investigate the effects of ice dynamics BEAUFORT SEA.
on arctic ice thickness and air-sea heat flux characteristics

MP 1242 by carrying out sescral n-:riel simulatiors over the entire Chamberlxin. E.J., Fall 1978, 10(3), p 24-29, 15 refs.

STANDING CROP OF ALGAE IN THE SEA ICE Arcti. Ocean -eon i - ... n.-stial idea in the model 34-873
is to couple the ily., . .:h... .ce thickness characteristics BOTTOM SEDIMENT, THAW CONSOLIDA-

OF THE WEDDELL SEA REGION. by allowing the i: interaction to become stronger as the TION. CLAY SOILS. FREEZE THAW CYCLES.
Ackley, S.F., et al, Mar. 1979, 26(3A), p.269-281, 19 ie b ccomes thicker andlor contains a lower steal percentage
refs. of thin ice. The dynamics, in turn, causes high oceanic NIP 1256
Buck, K.R., Taguchi, S. heat losses in regions of ice divergence and reduced heat WASTE IIEAT RECOVERY FOR HEATING PUR-
33-4674 losses in regions of conergence. To model these effects POSES.
SEA ICE, ALGAE, CRYOBIOLOGY, WEDDELL consistently, the ice is considered to interact in a plastic Phettcplacc. G. Fall 1978, 10(3), p.30-33.manner ,vith the plasti. strength chosen to depend on the
SEA. ice thickness and concentration The thickness and concen- 34-874
Physical and biological measurements were made of $-I tration. in turn. evolse according to continuity equations HEAT RECOVERY. HEATING. PUMPS.
ice cores taken from 69 to 78 S in the Weddell Sea Foores- which include changes in ice man and percent of open
cence measurements indicated an algal community that was water due to advection. ice deformation and the:modnamrc NIP 1257
strongly Associated with salinity maxima within the ice effects MIZEX 84NMFSOSCALE SEA ICE DYNAMICS:
Maximum concentrations of chlorophyll a ranged from 0 31 POST OPERATIONS REPORT.to 4 54 mg cu m. Comparisons with standing crops in MP 1248cros nthblcr. WD. lll ct el. Oct 1984, SR 84-29, MIZEX.
the water column indicate that the standing crop within ST ADY IN-PLANE DEFORMATION OF NON- airgra I fo soct a984,oSR 84-29 o ex.
the ic can rep:tnt a minor but significant fraction of COAXIAL PLASTIC SOIL a program for mcsoscalc aircc-ozean interaction ex-
tsr Wti :attdfng crop for r.. legion The sea ice algal Takagi. S., 1979. Vol.17. p.1049-1072, 27 rcfs perimcntsin Arctic marginal ice zones. 5. MIZEX 84
comr..u.oitv is app. lly distinct Poms others that have been 34-86'J summer cxpertment FI preliminary reports. EJited
described for lund-fast ice in McMurdo Sound. sea ice m SOIL CREEP. PLASTIC PROPERTIES THEO- by 0 M Johanncicn and D A Horn. p.66-69, ADA-
the Arctic. end pack ice off East Antarctica. The highest 148 986
concentrations of biological material are found in the bottom RIES, BOUNDARY VALUE PROBLEMS. ANAl.- L48c916
or top strples from those regions, whereas the Weddell YSIS (MATHEMATICS). Leppranla. M.. Dccato, S. Alvcrson. K

Sea maxima are concentrated at intermediate depths (065 Presented in this paper is the theory of the stead, in, 4G.4695
-o 2 I5m) within the ice A quaitstise model indicating plane deformation, obeying the Coulomb yield criterion of CI NIECIIANICS. SEA ICE. ICE CONDITIONS,
the relationship between thermally induced brine migration plasti, soils whose strain rate and stress principal dir cI' ns DRI-FT STATIONS. ICE ILDGE. MEASURING IN-
and subsequent algal growth is presented. (Auth mod) are noacoxial The constttutite equation% includin ax STRUMENTS
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MP 1258 MP 1263 MP 1269
ANISOTROPIC PROPERTIES OF SEA ICE IN VISUAL OBSERVATIONS OF FLOATING ICE APPLICATION OF RECENT RESULTS IN
THE SO- TO 150.MHZ RANGE. FROM SKYLAB. FUNCTIONAL ANALYSIS TO THE PROBLEM
Kovacs, A., eta, Sep. 20, 1979, 84(C9), p.5749-5759, Campbell, W.J., et al, 1977, NASA-SP-380, Skylab OF WATER TABLES.
4 refs. explores the earth, prepared by NASA Lyndon B. Nekano, Y., Dec. 1979, Vol.2, p.185.190, 7 refs.
Morey, R.M. Johnson Space Center, p. 353-379, N77-28548, 2 refs. 34-1845
34-963 Ramseier, R.O., Weeks, W.F., Wayneberg, J.A. WATER TABLE, BOUNDARY VALUE PROB-
SEA ICE, RADAR ECHOES, ICE CRYSTAL 34-1493 LEMS, ANALYSIS (MATHEMATICS).
STRUCTURE, OCEAN CURRENTS, DIELEC- SPACEBORNE PHOTOGRAPHY, LAKE ICE, The traditional viewpoint in hydrology and soil physics pur.
TRIC PROPERTIES, ANISOTROPY. SEA ICE, RIVER ICE. ports that water tables Appearing in porous media described
Results of impulse radar studies of sea ice near Prudhoe by Darcy's law and the extended Darcy's law are not singular
Ray, Alaska. show that where there is a preferred current MP 1264 surfaces Several particular solutions in which singulanties
direction under the ice cover, the crystal structure of the ANALYSIS OF FLEXIBLE PAVEMENT RESILI- occur are presented as counter-examples to the traditional
icebeeomeshighlyordered. Thisincludes&Crystalstructure ENT SURFACE DEFORMATIONS USING THE viewpoint and us evidence supporting the new theory that
with a preferred horizontal c axis that is oriented parallel waERO LAYERE EAT ANALYSIS
with the local current. The radar studies show that this CHEVRON LAYERED ELASTIC ANALYSIS MP 1270
structure behaves as an anisottopic dielectric. The result COMPUTER PROGRAM. INCREASED MERCURY CONTAMINATION
is that when electromagnetic energy is radiated from a dipole Smith, N., et al, 1975, 3 leaves, Presented at the I STILED ANR UR A AT ERIA M.
antenna in which the E field is oriented pcrpLndicular to Symposium on Nondestru. ,e Test and Evaluation of OF DISTILLED AND NATURAL WATER SAM.
the c axis azimuth, no bottom reflection is detected. It Airport Pavement, U.S. Arm) Waterways Experiment PLES CAUSED BY OXIDIZING PRESERVA-
was also found that the frequency dispersion of anisotropic Station, EVicksburg, MississippS, November 18-20, CrVgi.
sea ice varies in the horizontal plane. This is demonstrated Cr975 , 9.H.. refs, Novem0, 13 9,8,
by the center frequency of the reflected signal spectrum. 1975. 9 refs.
which is maximum in the preferred c axis direction and Groves, J.A. 34-2004
minimum perpendicular to it. In addition, it was found 34-1501
that the frequency dispersion is related to the verage bulk PAVEMENTS, ELASTIC PROPERTIES, COM- FER, POLLUTION, LABORATORIES.
brine volume of the ice but that the bulk diclectn ,. constant PUTER APPLICATIONS. The passage of mercury vapor from ambient air through
of the ice, as determined from impulse travel time, shows the wa't-. of conventional polyethylene (CPE), linear polyethy.

lne (LPL; and Teflon (FEP) containers can seriously contami.little correlation with the c',,-flicien of anisotropy. MP 1265 nste solutions of distilled and natural water stored in these
NONCORROSIVE METHODS 0o.7 ICE CON- containers The rate of mercury contamination is dramati-
TROL. cally increased when the sample solution contains oxidizing

MP 1259 Minsk, L.D., Public works and public utilities: report agents such as nitric acid or potassium permanganate. which
ANALYSIS OF COUPLED HEAT AND MOIS- from a workshop considering problens identified by are commonly used as preservatives to prevent loss of mercury
'lURE FLOW IN AN UNSATURATED SOILc (i)on The rate of contamination also depends on contain.thEL e Intergovernmental Science, Engineering, and er materal and decreases in the order CPE> LPE> FEP>
O'Neill, K., Jan. 1979, Sit 79-36, Meeting on Model- Technology Adv;.ory Panel, September 5-7, 1979, glass. Freezing the samples in plastic containers is an
in$ of Snow Cover Runoff, 26-28 September 1978, College Park, M" yland, Washington, D.C., American effective way to prevent mercury contamination. When
Hanover, New Hampshire. Proceedings, edited by Association for tl - Advat, ',--'t of Science, 1979, freezing is not practical. storage in glass containers minimizes
S.C. Colbeck and M. Ray, p.3G4.309, ADA-167 767, p.; 33.162, 33 rtib. sample coi.tamination from ambient mercury vapor.
25 refs. 34-1586 MP 1271
34-1027 ROADS, ICE CC. -4TROL, CHEMICAL ICE PRE- CORRELATION AND QUANTIFICATION OF
SOIL WATER MIGRATION, HEAT TRANSFER. VENTION, ENV.'ZONMENTAL IMPACT, SALT- AIRBORNE SPECTROMETER DATA TO TUR-
This paper presents a set of partial differential equations ING. BIDITY MEASUREMENTS AT LAKE POWELL,
that describes the concurrent ont-dimensional flow of liquid UTAH.
and heat in unfrozen unsaturated soils. A Galerkin finite MP 1266 Merry, C.J., hitemational Symposium on Remote
element method based on hermite polynomials was used GEOPHYSICS IN THE STUDY OF PERMA- Sensing of Environment, 13th, Ann Arbor, Michigan,
to solve the equations numerically. To verify both the
theory and the solution method, laboratory memsurements FROST. April 23-27, 1979. Proceedings, Environmental Re-
weremadeonahonzontalsoilcolumn Tbes. -sfurnished Scott, W J., et al, International Conference on Perma- search Institute of Michigan, 1979, p.1309-1316, 7
essential transport coefficient values, as wenl as data records frost, 3rd, Edmonton, Alberta, July 10-13, 1978. Pro- ref,.
over space and time for infiltrations of cold water that ceeding, Vol.2, Ottawa, National Research Council o 34 043
produced steep. interacting temperature and moisture content Canada, 1979, p.93.115, Refs. p.110-115. 1.. KE WATER, TURBIDITY, SUSPENDED SEDI.
gradients. Comparison of measured and predicted values Sellmann, P.V., Hunter, J.A. MENTS, LIGHT TRANSMISSION, AERIAL SUR-
showed verygood agreement in both the moisture and tempera- 34-1682 VEYS, SPECTROSCOPY.
ture domains. Contrary to the usual assumption in soilstudies, liquid convection played a large role in the heat PERMAFROST PHYSICS, GEOPHYSICAL SUR' A water sampling program was accomplished at LAke Powell,
transfer. A simple geometric mean formula represented VEYS, SEISMIC SURVEYS, SOIL TEMPERA- Utah. during June 1975 for correlation to multispectral data
the soil ti-m&sl conductivity quite adequately. TURE, ELECTRICAL RESISTIVITY, ACTIVE obtained with a 500-channel airborne spectroradiometer.

LAYER, ELECTROMAGNETIC PROSPECTING Field measurements were taken of percentage of light transmit.
tance. surface temperature. pit and Sccchi disk depth. Per.

MP 1260 MP 1267 centage of light transmittance was also measured in the
SU C 10 Rlaboratory for the water samples Analyses of electron

BASEDGRAIN CLUSTERS IN WET SNOW. e'rrphs and suspended sediment concentration data for
SULTS OF ARCTIC SEA ICE. Colbeck, S.C., Dec. 1979, 72(3), p.3 7 1-3 84 , 19 refs four wsrer sample% located at liate Bridge, Mile 168, Mile
fjsstott, R.G., c, al, July 1979, GE.17(3), p.78-85, 16 34-1698 150 and Bullfrog Bay indicated differences in the composition

ot . , eWET SNOW, SNOW CRYSTAL. STRUCTI-1RE., and concentration of the particulate matter. Airborne spec-
Moore. R.K., Weeks, W.F. GRAIN SIZE, BOUNDARY VALUE PROBLEMS, troradiometer multispectral data were analyzed for the four

o-re. WeeksW.W HYSCS sampling locations The results showed that: (a) as the
34-.67 NO PHSICS. percentage of light transmittance of the water samples de.
SEA ICE, RADAR ECHOES, BACKSCATTER- The grain boundaries in snow are generally unstable when creased, the reflected radiance increased, and (b) as theI E, RESSU R RID ES, CCOVERT K- the pore space is filled with liq.,id water (i e. liquid-saturated suspended sediment concentration (rig/ I) increased, the re-ING, PRESSURE RIDGES, ICE COVER THICK snow). Thus. when unstressed snow is saturated with flected radiance increased in the 1.80 mg/I range. InNESS. the melt. the ice particles in snow are cohesionlcss spheres conc-;, on. valuable qualitative information was obtained on
Radar "lcklacatter measurements were made of shorefast sea This leads to %ery low strengths and to rapid grain growth surface turbidity for the Lake Poell .atcr spectra. Also.
ice ies. Point Darrow, AK. in May 1977. with a surface- due to heat flow among particles of different sizes The the reflected radiance measured at a waelength of 0.58
based FM-CW scatterometer that swept from 1-2 Glz and grim boundaries in highly unsaturated snow (up to about micron was directly correlated to the suspended sediment
from 8.5-7.A GHz. The 1-2 GHz measurements showed 7. liquid by volume) with small applied loads are stzble. concentration.
that thick irst-year and muliyear ice cannot be distinguished and the grains must be arranged in clusters to achieve local
at 10-70 c; i: sence angles, but that undeformed sea force eq-ilbrnum Two grains bond together with geometri- MP 1272
ice can be discriminated fiorn pressure ridges and lake ice cal constraints on the radii of the phase boundaries. Three ON THE ORIGIN OF STRATIFIED DEBRIS IN
Results also indicate that frequencies between $-IS GHz grains loin at a liquid %en whose size is determinc by ICE CORES FROM THE BOTTOM OF THE AN-
have the abilit) to discriminate between thick first.ycar. grain siZeandcapillary pressure (i e.. liquid 1cnsion") Slow TARCTIC ICE SHEET.
multiyrr, and lake ice Cross polarization was found grain growth occurs by sublimation, vapor diffusion. szd Gow. A J ct al. 1979. 23(89). p.185-192, In English
to be a bet.'r dscriminator than like polarization In condensation. and intergram strength is relatively high
addition, at these latter frequencies the differential scattering Oncegram clusters are formed. equilibrium imposes constraints with French and German summaries. II refs
wasfoundtohave Ianapproximatelylinearlyincreasingfrquen on the cursature of the phase boundaries which limit change Epstein, S.. Sheehy. W.
cy rats-".se. in the capillaty pressure 34-2231

ICE CORES. DRILL CORE ANALYSIS, SEDI-
NIP 1268 MENTATION, STRATIFICATION, FREEZE

MP 1761 FEASIBILITY STUDY OF LAND TREATMENT THAW CYCLES.
FOCUS ON U.S. Sl'".W RESEARCH. OF WASTEWATER AT A SUBARCTIC ALASKAN Cores from the bottom 4 83 m of the antarctic ice sheetCUS O . S-. LOCATION. at Byrd Station contain abundant stratified debris ranging
3olbec- , C., Aug. 197,' GD-6, p-4 !-52, 34 .cfs Slcttcn. R.S. ct at. Cornell Agricultural Waste Man- from zilt--a:.d particles to cobbles The nature and disposi.

SNC SURVEYS. RESEARCH PROJECTS. IM- agcment Confcrcnrc. 8th. Rochester, N.Y.. 1976. tiin of * debris. together with measurements of the ph)sical
SNC AGRICLTURV S , W ERH PROETS Proceedigs Land as a waste management altrna- properties of the einclo.ing ice. .nicat that this tone of

a' lirt-laden ice oiginated b) "frezng-in" at the base offlve. editcd by R.C. [.ochr. Ann Arbor, Mich.. Ann the ice sheet. The transition from ir-rich #lacial ice
Arbor Science. 1977. p.533-54 7. For another version t, ice practically deid of air coincided precisely with
sc,: 31-1949. 10 r:fs. the first appearance of debris in the ice at 4 83 m above

IMP 1262 Utgn, A. the bed Stable-IUotope studihes made in conjunction with
SNOW AND fIHE ORGANIZATION OF SNOW 34.1749 tas.conient measurements also conflim the ilea of incorpora.
RESEARCH IN THE UNITED STATES. WASTE TREATMENT. WATER POLLUTION. tun of basa ice may well onstitute the molt diagnostic

test for disriminatng bctween debris incorporated in a melt.
Colbeck, S.C., Aug. 1979, GD-6, p.55-58. I rcf LAND RECLAMATION. SUBPOLAR REG:')NS. rcftccye pr,:css and dcbrit entrapped b) purely mechanical
34-1412 SUBARCTIC LANDSCAPES. TESTS. UNITED means. c g shearing We conclude from our obsersations
SNOW SURVEYS. RESEARCH PROJECTS. STATES--ALASKA. -i bottom cores from Byrd Station that "freeing-"in of

Ill
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bas debris is thc major mechanism by which sediment Alaska between the Bering Strait and Barter Island have melting Surface water entered these two bore holes. reac.-
is incorporated into polar ice sheets. (Auth) shown that 95% of the ice samples exhibit striking c axis mg the base in one. but remaining 59 m above the base
MP 1273 alignments within the horizontal plane. In all cases the in the other. The existence of this water conduit or

degree of preferred orientation increased with depth in the fracture at 240 m depth, the calculated temperature profiles,
SUBARCIIC WATERSHED RESEARCH IN THE ice. Representative standard deviations around a mean and the local bedrock configuration suggest an area of station-
SOVIET UNION. direction in the horizontal plane are commonly less than ary ice overridden by the ice sheet. This situation suggests
Slaughter, C.W., et al, 1978, 2(13), p.305-313, For 10 deg for samples collected near the bottom of the ice creep rupture at depth in the ice sheet Ice-fabric analysis
anotherversion of this report see 32-1318 (CRREL SR The general patterns of the alignments support the correlation made above 240 m depth shows patterns similar to fabrics
77-15). 6 refs. between the preferred c axis direction and the current direction ebewhere near the margin in zones of low deviatoric stress.

Bilello, M.A. at the ice/water interface suggested by Weeks and Gow Unfortunately. no cores were obtained below that depth
(1978) A comparison between c axis alignments and where stationary ice may exist.

34-2390 instantaneous current measurements made at 42 locations
WATER BALANCE, STATIONS, RESEARCH shows that the most frequent current direction coincides
PROJECTS, INTERNATIONAL COOPERATION, with mean : axis direction. The c axis alignments are MP 1282
USSR-MAGADAN. believed to be the result of geometric selection, with the RELATIONSHIP OF ULTRASONIC VELOCIT-
MP 1274 most favored orientation being that in which the current IES TO C-AXIS FABRICS AND RELAXATION

flows normal to the (0001) plates of ice that comprise the CEARTO C-AIS FAB IC AD REAATON
DRAINAGE NETWORK ANALYSIS OF A SU- dendritic sea ice/seawater interface. CHARACTERISTICS OF ICE CORES FROM
BARCrIC WATERSHED. BYRD STATION, ANTARCTICA.
Bredthauer, S.R., et al, Aug. 1979, 79-6, Alaska MP 1278 Gow, A.J., et al, 1979, 24(90), p.147-153, In English
Science Conference, 29th, Fairbanks, Aug. 15-17, TRAVELING WAVE SOLUTIONS OFSATURAT- with French and German summaries. 12 refs.
1979. Proceedings (Alaska fisheries: 200 years and ED-UNSATURATED FLOW THROUGH POR- Kohnen, H.
200 miles of change), edited by B.R. Melteff, p.349- OUS MEDIA. 34-2823
359, 8 refs. Nakano, Y., Feb. 16, 1980, 16(1), p.

117
-

12 2
, 9 refs. ICE SHEETS, ICE MECHANICS, DRILL CORE

Hoch, D. 34-2672 ANALYSIS, RELAXATION (MECHANICS), UL-
34-2434 WAVE PROPAGATION, WATER FLOW. TRASONIC TESTS, ANTARCTICA-BYRD STA-

WATERSHEDS, DRAINAGE, STREAM FLOW. Traveling wave solutions totheproblemofsaturated-uusaturat. TION.
A drainage network map of the Caribou-Poker Creek Research ed flow of water through a uniform porous medium are Deep cores from Byrd Station were used to calibrate an
Watershed, near Fairbanks. Alaska, has been used to conduct derived. and the regularity properties of the solutions are ultrasonic technique of esaluating crystal anisotropy in the
aStrisler stream order analysis and an analysis of length studied It is found that a singularity occurs in the hiher- antarctic ice sheet Velocities measured parallel and perpen-dis atribuos ore nlysis and tributary-so elis ln gh order derivatives of flux with respect to the space coordinate dicular to the vertical axis of the cores yielded data indist.ributins of soure and tributary-soure links in a subarctic in the solutions at water tables and that the water tables excellent agreement with the observed c-axis fabrc profile

watershed. The basins have very low drainage densities, can be generally interpreted as propagating acceleration waves and with the sn-sirs P-wave velocity profile measured parallel
ranging from 1.35 km/q km to 5.34 km/sq km. Bifuration of the nh order, where n ti a postve integer to te

ratios were higher than those found in watersheds in the to the bore-hole axis by Bentley Velocity differences
continental U.S. Statistical analysis indicates that source MP 1279 in excess of 140 m/s for cores from below 1,300 m attest
and tributary-source links in a subarctic watershed belong PILOT SCALE STUDY OF OVERLAND FLOW so he tight clustering of c axes of crystals about the vertical.
to different length populations, the same as found in other cially in the zone 1,300-1.800 m A small but significant
regions of the world. Additional analysts indicates that LAND TREATMENT IN COLD CLIMATES. decine in vertical velocity with ageing of the core. as deduced
exterior links originating on permafrost slopes tend to be Jenkins, T.F., et al, 1979, 11(4/5), p.207-214, 11 refs. from Bentley's down-hole data. is attributed to the formation
ahorter than those originating on non-permafrost (welldrained) Martel, C.J. of oriented cracks that occur in the ice cores as they relax
slopes. 34-2673 from environmental stresses This investigation of cores

MP 1275 WASTE TREATMENT, WATER CHEMISTRY, from the 2,164 m thick ice sheet at Byrd Station establishes
IRRIGATION, COLD WEATHER TESTS. the ultrasonic technique as a viable method of monitoring

HIGH-FORCE TOWING. relaxation characteristics of drilled cores and for determining
Meilor, M., Feb. 1980, 1(314), p.231-240, 5 refs. Primary and secondary wastewaters were applied to separate the gross trends of c axis orientation in ice sheets. The
34-2445 sections of an overland flow site. The dimensions of Byrd Station data. in conjunction with Barkov's investigation
ICEBERG TOWING. LOADS (FORCES). each section were 3 m in width by 30 m in length and of deep cores from Vostok. East Antarctica, also indicatethe system was graded to a five percent slope. The site that crystal anisotropy in the antarctic ice sheet is dominated
Required force levels for iceberg towing at I knot could was planted with orchard grass and tall fescue A one- by a clustering of c-axis about a vertical symmetry axs.
be at least 50 tons for protection of structures and drillships year acclimation period was allowed to obtain a good cover. (Auth.)
in northern waters, and around 1000 tons for iceberg exports Wastewater was applied to the site for one month before
from the Antarctic. Corresponding values of effective ("to. onset of the study to establish a high level of microbial
wrope') power are only 307 hp and 6140 hp, respectively, activity. Applied wastewater as well as surface and subsur.
A conventional-hull supertug capable of 1000 tons thrust face flows were monitored for NO-3. NH+4, TKN, BOD, MP 1283
would probably have T/P-10 lbf/hp. p=200,000 hp. and suspended solids. pH. conductivity, and total phosphorus ANALYSIS OF CIRCULATION PATTERNS IN
a propulsive efficiency of about 3%. The most practical The results indicate excellent warm weather performance GRAYS HARBOR, WASHINGTON, USING
expedient for antarctic towing seems to be use of multiple forremovalofoxygendemandingsubstancessuspendedmatter REMOTE SENSING TECHNIQUES.
conventional top, with fewer tugS or higher speeds as the and nitrogen. Treatment efficiency of suspended solids Gatto, L.W., 1980, Vol.3, p 289-323, 45 refs.
iceberg reduces its size and streamlines itself. The practical remained high throughout the winter while treatment of 34-2675
difficultyoftowingantarcticicebergsmayhasebeenundercst- BOD declined to unacceptable levels at soil temperatures REMOTE SENSING, TIDAL CURRENTS,
mated. and it might be worth reconsiderin preliminary shaping below 4C. Nitrogen treatment declined rapidly below 14C.
of the iceberg to reduce the drag. (Auth.) The form of nitrogen applied to overland flow was found WATER FLOW.

MP 1276 to affect performance with nitrate being the less desirable The objectise of this investigation *as to analyze surface
COMPARISON OF THE PEBBLE ORIENTA- form Phosphorus treatment by overland flow was found circulation patterns in Grays Harbor. Washington. during

to be about 80" in the summer months, declining to nil flood and ebb tide, using National Aeronautics and SpaceTION IN ICE AND DEPOSITS OF THE MATA- ton thwntr
Nduring the winter. Adminstration (NASA) aerial photographs and thermal-IR

NUSKA GLACIER, ALASKA. imagery and low altitude aerial photographs of uranine dye
Lawson, D.E., Nov. 1979, 87(6), p.629-645, 21 refs. MIS 1280 dr~ogues The application of LANDSAT-l and passive
34-2502 LOW-FREQUENCY SURFACE IMPEDANCE microwave imaser) was esaluated but did not prose useful.
GLACIAL DEPOSITS, ICE STRUCTURE, SEDI- MEASUREMENTS AT SOME GLACIAL AREAS Water temperature. salinity, and suspended sediment data
MENT TRANSPORT. IN THE UNITED STATES. and the results of hydrulic model studies were used toMENT RANSORT.verify and supplement interpretations from the photographs
Depositional processes and their sediment source determine Arcone, S.A., et al, Jan-Feb 1980, 15(l), p.1-9, 14 and i smgep. The use of remote sensing techniques in

the orientation of pebbles in the deposits of the Matanuska refs. conjunction with ground truth data and h)draulic model
Glacier and the relationship of this orienstation to the direction Delaney, A.J. results, when available. protdcs a more complete perspective
of ice flow. Pebble fabrics in ice-derived deposits differ 34-2674 of estuarine processe than is aailable by using conventional
from those in resedimented deposits: fabric in deposits from RADIO WAVES, WAVE PROPAGATION, shipboard surseys alone.
sediment flow, ablation of exposed basal zone ice, and the
slumping and spalling of ice-cored slopes does not correspond RADIO COMMUNICATION.
to the ice flow direction, but is developed by these depositional Measurements of apparent resistivity and phase derised from
processes Pebbles in basal ice and melt-out till show the complex surface impedance of radio waves propagating MP 1284
a unimodal distribution of orientations, with individual obscrva- in the ground wave mode at frequencies in the radio navigation- IMAGING RADAR OBSERVATIONS OF FROZ-
tions only slightly dispersed about the mean axis Pebble al aid band (between 257 and 382 kHz) are presented EN ARCTIC LAKES.
fabrics in other deposits are polymodal. with a significantly Areas encompassing between 400 and 800 sq km that cotered Elacht, C., ct al. 1976. 5(3). p 169-175. 14 refs.
larger amount of dispersion about the mean ants The a ancty of glacial sediments. land forms. and some crystalline Bryan, M.L.. Wceks, W.F.
regional pattern of mean axes of basal zone ice and melt- bedrock types were surseyed. The dcree of dispersion 34-2580
out till pebble fabrics approximates the local and regional found in resistivity values reflects the dispersion in grain
trends of ice flow, but pebble imbrication in ice and sediment size. while the aserage resiatisit) increases with mean grain RADAR ECHOES, FROZEN LAKES, BACK-

does not necessarily indicate the direction from which the sine Dielectric properties are suggested as one cause SCATTERING, REMOTE SENSING, BUBBLES,
glacier flowed. A small number of measurements of pebble of the low phases observed over crystalline bedrock The ICE WATER INTERFACE. ICE SOLID INTER-
orientations at many sites and the analysis of these data combination of apparent resistivity and phase data implies FACE
by the elgenvalue method appear to be suitable techniques that the resistivity measurements are consistent in about [.-band radar images of a number of tce.cocred lakes located
for examining the pebble fabric of glacial deposits. but addition- sor of the areas with previous measurements of field strength approx 41 km noiihwest of Bethel. Alaska. show large differ.
al sedimentological data are needed to define the ongins attenuation performed in the AM broadcast band ences in radar backscatter with lakes showing homogeneous
of these deposits. low-returns. homogeneous high.rcturns andfor lnw.returns

PIP 1281 around the lake borders and high-returns from the central
MP 1277 MARGIN OF TIE GREENLAND ICE SHEET AT areas The patterns of the return% Suggest that a low-
CRYSTAL ALIGNMENTS IN THE FAST ICE OF ISUA. return indicates that the lake is froren completely to its
ARCTIC ALASKA. Colbcck. S.C., et al, 1979. 24(90). p.

155
.

16 5
, In Eng- bsttom. while a high-return idicates the presence of fresh.

Weeks, W.F., Ct al, Feb 20, 1980. 85(C2). p. 1137- lish %,tth French and German summaries. 7 refs water between the ice coser and the lake bed This
1146, For this paper in another form sec 34-1379 (CR Go%. A J. interpretation iSin good agreement with the limited information
79-22, ADA-077 188). 8 refs. 34-2824 available on lake depths in the Study area and recent X.
Gow, A.]. I Sband radar obsersations of North Slore lakes by Scllman.

SICE SHEETS. ICE EDGE. DRILL CORE ANAL Weeks and Campbell. who suggcsted such an interpretation.34-2671 YSIS. ICE STRUCTURE. a iThcs cffects are. howecr. more striking in the L-band
SEA ICE, ICE PHYSICS, ICE CRYSTAL STRUC- F, etd Studies at a particular place at the margin of the than in the X.band imagery. Thit can be eplained by
TURE, OCEAN CURRENTS. Greenland ice sheet base pr oided information about the the fact that .olume *nhomogitic s. Such as air bubbles.
Field observations at 60 sites located in the fast ir near. ice Sheet ke temperatures were iceasured in fie drill Will cAtAs more Saiirineg and iondittiiis lrses ani| thus
fast ice along a 1200-km stretch of the north i.oast of holes. to (f i which res,.hed the unfreen area of basal more tIenutiion at the shtiter %asclengihs tX-hand. 3 cm)
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MIP 1285 MP 1288 MP 1294
WATER MOVEMENT IN A LAND TREATMENT BURIED VALLEYS AS A POSSIBLE DETERMI- PHYSICAL OCEANOGRAPHY OF 'HE SEA-
SYSTEM OF WASTEWATER BY OVERLAND NANT OF THE DISTRIBUTION OF DEEPLY SONAL SEA ICE ZONE.
FLOW. BURIED PERMAFROST ON THE CONTINEN- McPhee, M.G., Apr. 1980, Vol.2, p.93-132, Refs.
Nakano, Y., et al, 1979, 11(4/5), p.185-206, 15 refs. TAL SHELF OF THE BEAUFORT SEA. p.116-118. Includes disciplinary panel statement,
Khalid, R.A., Patrick, W.H., Jr. Hopkins. D.M., et al. Environmentalassessmcntofthe p.119-132.
34-3949 Alaskan continental shelf, Vol. 9, Hazards. Principal 34-3627
WATER FLOW, WASTE TREATMENT, WATER investigators' annual reports for the year ending POLYNYAS, OCEANOGRAPHY, SEA ICE, ICE
TREATMENT, SOIL WATER, SATURATION, March 1979, Boulder, Colorado, Outer Continental WATER INTERFACE, SEASONAL VARIA-
SEEPAGE, SLOPE ORIENTATION, EX- Shelf Environmental Assessment Program, Oct. 1979, TIONS, SALINITY, ICE EDGE.
PERIMENTATION. p.13 5-14 1, 15 refs. This literature review is divided into four parts The
Water movement in an overland-flow land treatment system Sellmann, P.V., Chamocrlain, E.J., Lcwellen, R.I., first deals with the role of continental shelves at themrns
was studied experimentally and theoretically. A small- Robinson, S.W. of polar oceans in maintaining water masses: thco
scale physical model was used to obtain experimental data. 34-3057 emphasizes how the ocean might affect the advance and
The theoretical analysts was based upon the shallow water SUBSEA PERMAFROST, PERMAFROST DISTRI- retreat of ice not contained by land; the third describes
equation for overland flow and the Darcy-Richards law for some special conditions found in the shear zone, and the
soil water flow. It was found that the water movement BUTION, BOREHOLES, BOTTOM SEDIMENT, fourth is a brief look at experimental techniques and minstru-
in the system was primarily controlled by the application RIVER BASINS, VALLEYS, BEAUFORT SEA. ments
rate, the friction slope, the slope angle, the hydraulic character- MP 1289
istics of soils, and the evapotranspiration. An approximate OIL POOLING UNDER SEA ICE.
analytical solution to steady now in the system was obtained
It was found that the rate of soil water flow was mainly Kovacs, A., Environmental assessment of the Alaskan MP 1295
determined by the saturated conductivity of soils and in continental shelf, Vol.8, Transport. Principal inves- SHORE ICE PILE-UP AND RIDE-UP: FIELD
less extent by the friction slope and the slope angle in tigators' annual reports for the year ending March OBSERVATIONS, MODELS, THEORETICAL
the steady condition A finite difference solution to non- 1979, Boulder, Colorado, Outer Continental Shelf En- ANALYSES.
steadyflowwasfoundsatisfactoryinsimulatingtheexperimen- vironmental Assessment Program, Oct. 1979, p.3 10. Kovacs, A., et al. Apr. 1980, Vol.2, p.209-298, Refs.
tal data. 323, 3 refs. p.282-288. Includes disciplinary panel statement.

34.3053 Sodhi, D.S.
OIL SPILLS, SEA ICE, ICE ELECTRICAL PROP- 34-3631
ERTIES, BOTTOM ICE, FAST ICE, SUBGLACIAL SHORES, COASTAL TOPOGRAPHIC FEA-
OBSERVATIONS, OCEAN CURRENTS, ANISO- TURES, ICE PILEUP, SEA ICE, FAST ICE, PRES-
TROPY, REMOTE SENSING, ECHO SOUND- SURE RIDGES, MATHEMATICAL MODELS.

MP 1286 ING, ELECTROMAGNETIC PROPERTIES.
MASS-BALANCE ASPECTIS OF WEDDELL SEA The object of the CRREL study is to (a) determine
PACK-ICE. the cause of the significant relief which exists onder the MP 1296
Ackley, S.F., 1979, 24(90), p.391-405, In English with fast ice, (b) measure the variations in the relief under fast NUMERICAL MODELING OF SEA ICE IN THE
French and German summaries. 20 refs. ice. using electromagnetic echo sounding, (c) determine if SEASONAL SEA ICE ZONE.
34-2840 the under-ice relief is a series of individual pockets or consists Hibler, W.D., Ill, Apr. 1980, Vol.2, p.299-356, Refs.
SEA ICE DISTRIBUTION, MASS BALANCE, ICE of long nits. (d) estimate the quantity or oil which could p.317-320. Includes disciplinary panel statement.pool up h the under-ice depressions should oil be releasedDEFORMATION, SALINITY, WEDDELL SEA. under the ice cover (e) use impulse radar to study the 34-3632
The Weddell Sea pack ice undergoes several unique advance- electromagnetic properties and anisotropy of sea ice Initial SEA ICE, SEASONAL VARIATIONS, COMPUT-
retreat characterinstics related to the clockwise transport in results from using a polarized radar antenna in the air from ERIZED SIMULATION, ICE MODELS, MATH-
the Weddell Gyre, the physical setting for the pack ice, the NOAA helicopter indicate that the c-axis anisotropy EMATICAL MODELS.
and the free boundary with the oceans to the north. From can be determined from the air Because ti anisotropy Various approaches to modelling sea ice have been tried
satellite-denved ice charts, the annual cycle of the pack is related to current direction, it should be possible to measure, by investigstors the author discusses the suitability of different
ice advance and retreat is depicted The Weddell pack from an airbome platform. the current direction at the icelwater types of simulations for particular research goal. Empirical
advance is characterized by a strong east-moving component interface, studies are also reviewed. Literature covered relates to
as well as the north advance seen in other regions such
as East Antarctica. Physical characteristics of the pack MP 1291 ice in both arctic and antrctic regions
ice at the summer minimum ice edge are presented. Indica- DYNAMICS OF NEAR-SHORE ICE.
tions are that deformation is a significant component of Kovacs, A., et al, Environmental assessment of the
the ice accumulation, deformed ice accounting for c IS Alaskan continental shelf, Vol. 7, Transport. Princi- MP 1297
to 20 .of the area covered in the year-round pack Ablation pal investtgators' annual reports for the year ending DYNAMICS OF SNOW AND ICE MASSES.
characteristics are inferred from observations made during March 1979, Boulder, Colorado, Outer Continental Colbeck, S.C., ed, New York, Academic Press, 1980,
field work and from satellite imagery These observations
indicate that surface-melt ablation typically seen on Arctic Shelf Environmental Assessment Program, Oct. 1979, 468p, Numerous refs. passim., Numerous refs. For
pack is not seen on the Weddell pack inside the summer p.181-207, 2 refs. individual papers see 34-3656 through 34-3662 or F-
edge Using the physical-property data and transport in- Weeks, W.F. 23452 through F-23455.
ferred from sLsip and iceberg drifts, a new annual ice accumula- 34-3051 34-3655
tion >3 m is inferred over the continental shelf in the ICE MECHANICS, SEA ICE, ICE COVER THICK- ICE SHEETS, ICE SHELVES, GLACIERS, SEA
Southcomparedto <2previously estimated The implica- NESS, ICE STRUCTURE, ICE CRYSTALS, PRES- ICE, ICEBERGS, AVALANCHES, SNOW, ICE.tion in that salt flux into the ocean over the shelf may UR
be significantly larger, thereby increasing the production of SURE RIDGES, REMOTE SENSING, FAST ICE, This book reviews the dynamical aspects of snow and ice

PAC sinfcnlyCEe.thrb.cesigteprdcino masses on the geophysical scale. It in divided into sevenWestern Shelf Water. a component of Antarctic Bottom PACK ICE.-asso h epyls cae tI iie e ae
Water. (Auth.) M chapters. each of which describes the basic features of aMP 1292 particular snow or ice mass. In each chapter a conceptual

INTERNATIONAL WORKSHOP ON THE SEA- framework is established on a physical basis. and a mathemati-
SONAL SEA ICE ZONE, MONTEREY, CALl- cal description is provided with as many references to the
FORNIA, FEB. 26-MAR.I, 1979. technical literature as space allows No attempt is made
Andersen, B.G., cd, Apr. 1980, Vol2, 357p, For in- to address particular applications of the information. butthe ph)scat and mathematical descriptions of the properties
dividuail papers see 34-3625 through 34-3632 or 8- and processes provide for both an understanding of snowMP 1287 23446, F-23442 through F-23445, and F-23447. and ice mass and a basis through which particular problemsDELINEATION AND ENGINEERING CHARAC- Weeks, W.F., ed, Newton, J.L.. ed. can be addressed

TERISTICS OF PERMAFROST BENEATH THE 34-3624
BEAUFORT SEA. MEETINGS, SEA ICE, PACK ICE. ICE PILEUP.
Sellmann, P.V., et al, Environmental assessment of the ACOUSTICS, CLIMATOLOGY. ECOLOGY. MP 1298
Alaskan continental shelf, Vol. 9, Hazards. Principal OCEANOGRAPHY. SEA ICE GROWTH, DRIFT, AND DECAY.
investigators' annual reports for the year ending This %olume comprises a series of state-of-the-art papers Hibler. W.D., III. Dynamics of snow and ice masses,
March 1979, Boulder. Colorado. Outer Continental by indiidualauthors.followedbydisciplinarypanelstatements edited b) S.C. Colbcek. New York. Academic Press,
Shelf Environmental Assessment Program, Oct. 1979, offerin; research suggestions and identifying particular prob- 1980. p.141-209. Refs. p. 205-209.
p.93-115, 19 refs. Icons with the discipline under consideration. Several inte- 34-3658diciplinary panel reports are included-air-sea-ice interae-Chamberlain, E.J., Arconc. S.A. Blouin, S E, De- oas. biological interactions, engineering interactions, and DRIFT SEA ICE. THICKNESS. ICE COVERlaney, AA., Ncave. K.G. acoustic interactions THICKNESS. ICE SURFACE. ICE FORMATION,
34-3056 MP 1293 MODELS. ICE STRENGTH. SIMULATION.
SUBSEA PERMAFROST, PERMAFROST DISTRI- OVERVIEW [INTERNATIONAL WORKSHOP This rcvcw of the d)namics of sea ice is organized into
BUTION. BOTTOM SEDIMENT, BOREHOLES, ON THE SEASONAL SEA ICE ZONE 3. the following sections general characteristics of sea ice.
TEMPERATURE MEASUREMENT, ENGINEER- We W.F, A S90 Vol 2p N5,2 phsics of sea ice growth, drift and decay (ice thicknessING GEOLOGY, SEISMIC SURVEYS. OFF- Weeks, W.F, Apr. 1980 Vol 2. p 1-35. 2 rfs distrihution, thermal processes and ice drift and deformation).

34-3625 and numerical simulation of sea ice growth, drift and decay.
SHORE DRILLING. SEASONAL FREEZE SEA ICE DISTRIBUTION. SEASONAL VARIA-
THAW, BEAUFORT SEA TIONS. MEETINGS. MODELS. AIR WATER IN-
The objective of CRREI.'s subses permafrost program is TERACTIONS. ICE WATER INTERFACE. NIP 1299
to obtain information on the distribution and properties if
permafrost beneath the Beaufort Sea %%c are currcntly METEOROLOGY. ENGINEERING. OCEANOG- FRESHWATER ICE GROWTH, MOTION, AND
acquiring information on the distnbution f ice-bonded perms. RAPHY. OFFSHORE DRILLING DECAY.
frost from anal)sls of the selocit) structure of commercial This ,tivrview i an atempt to summarSIe the prinpal Avhton. G D. Dynamics of -now and ice masses, edit-
soismic records. This report summarics the results of conclusion% that can be drawn from the %oikshop The cd by S C. Cnluhck. Ncw% York. Ac3demic Press. 1980.
all studies to date. including engineering property nsal)sis article is diittded into three sections ilseipinar) studies p.261-304. Rcfst. p.302-304.
and preliminary interpretation of seismic data Emphasis (ice. oceanography. meteorology and climatology. biologicl 34-3660
is placed on results that arc relevant to offshore development regimes. hydroaiustics. coastal proccsses). interilicipinar) KE ICE, RIVER ICE. FRA/IL ICE. RIVERS,
of this region Disusson of the CRRI.I. dilling ani studies, and cnginccring aspects of offthorc resource eplnra-
laboratory program represents the most current interpretation tion in the polar regions Mlicling if a wile varict) ICE, JAMS. ICE BREAKUP. ICE MELTING. ICE
of these data of processes as iiscusseid FLOES. ICE FORMATION.
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MP 1300 exist: some proposed solutions are listed. However. very This study was conducted to determine both the short-
SOME PROMISING TRENDS IN ICE ME- httlehasbeendonetotestthetechnologyproposed. Towing. and long-term effects of spills of hot Prudhoe Bay crudeC sulation.routes.andotheraspectsoficeberg.towingtechnolo, oil on permafrost terrain in subarctic interior Alaska. TwoCHANICS. gy should be investigated by a trial tow to Western Australia. experimental oil spills of 7570 liters (20O0 gallons) eachAssur, A., Symposium on Physics and Mechanics o, the area most favorably located for southern iceberg deli cry on 500 sq m test plots were made at a forest site underlainIce, Copenhagen, Aug 6-10, 1979. Proceedings. MP 1306 by permalrost near Fairbans. Alaska. The oil spills. oneEdited by P. Tryde, Berlin, Springer-Verlag. 1980, p.I- PRESSURE WAVES IN SNOW. in winter and one in summer, were conducted to evaluatetheir effect during these two seasonal extremes. Oil move-15, 12 refs. Brown, R.L. 1980, 25(91). p.99-107.9 refs., InEng- ment. thermal regime, botanical effects, microbiolog-al re-
34-3728 lish with French and German summaries. sponscs. permafrost impact, and composition of the oil in
ICE MECHANICS, ICE CREEP, ICE SHEETS, 34-3802 the soil were monitored for two years.
STRESSES, LOADS (FORCES), ICE MODELS, SHOCK WAVES, SNOW DENSITY. LOADS
RHEOLOGY, ICE COVER THICKNESS, SEA ICE. (FORCES). SNOW STRENGTH, SHEAR STRESS.
ANALYSIS (MATHEMATICS). SNOW COMPRESSION, ANALYSIS (MATH. MP 1311
Ice sheets are inhomogeneous; properties vary strongly with EMATICS). FREE CONVECTION HEAT TRANSFER CHAR-
depth. Theoretical treatment of plates with properties
varying perpendicular to the plate has now been satisfactorily A dynamic constitutive law is used to study the response ACT ERISTICS IN A MELT WATER LAYER.
developed for floating ice sheets. However. other problems of medium-denaty snow to shock waves The results Yen. Y.-C., Aug. 1980. 102(3). p.550-556. 17 refs.
are still waiting for solutions. The use of model ice is show good correla:on between theory and experiment, except 35-103
developing rapidly Some suggestions of how to analyze for Iow-intensity shocks which produce small permanent dens,. MELTWATER. HEAT TRANSFER. CONVEC-such ice are made. Breakthrough-loads on ice sheets dimin- ty changes In thi case the validity of the data is questioned.
ish with duration of loading. but no satisfactory solution although further experimental %ork is needed to settle this TION. ICE WATER INTERFACE. WATER TEM
is available based upon classical procedures ofapplied mechan- question. The results of this work also partially explain PERATURE. TEMPERATURE EFFECTS. ICE
ic. why snow is so effective in absorbing energy associated MELTING, ANALYSIS (MATHEMATICS).

with stress waves. This is felt to be due to the work- An experimental study was conducted on the foemationMP 1301 hardening characteristi s of snow of a water layer containing a maximum density, its effect
EXPERIENCE GAINED BY USE OF EXTEN- MP 1307 on theonset of cornction. and the heat transfercharaceristics
SIVE ICE LABORATORY FACILITIES IN SOLV. APPLICATION OF RECENT RESULTS IN of such a system This water layer was formed by one-
IGEICERBLEM II NS . L AS dimensional melting (either from below or above) of a cylinderING ICE PROBLEMS. FUNCTIONAL ANALYSIS TO THE PROBLEM of bubble-free ice The layer depth at the onset of convectionFrankenstein, G.E., Symposium on Physics and Me- OF WEIrING FRONTS. was determined by locating the inflection point on the water

chanics of Ice, Copenhagen, Aug. 6-10, 1979. Pro- Nakano. Y., Apr. 1980, 16(2). p.314-318. 16 refs layer depth scrsis tme curve, and was compared with layer
ceedings. Edited by P. Tryde, Berlin, Springer-Ver- 34-394i depth calculated from a linear stability analysis of an identical
lag, 1980, p.93-103. 12 refs. SOIL WATER MIGRATION. SOIL PHYSICS, problem. The results were compared with the analytical

BOUNDARY VALUE PROBLEMS, SEEPAGE work of Veronis and were found to be in excellent agrcninL.34-335 BUND RY V LUE ROBEMS.SEEPGEFormation of a constant temperature lay.er was obse.rved
ICE MECHANICS, ICE NAVIGATION. ICE CON- POROUS MATERIALS, WETTABILITY, ANAL- by measuring the water temperature dmtrbution as melting
DITIONS, OFFSHORE STRUCTURES, ICE YSIS (MATHEMATICS). progressed. The constant temperature was found to depend
LOADS, FLOATING ICE, ICING. ICE PILEUP, Traditionally. in hydrology and soil physics. %etting fronts on T(h) (warm plate temperature) for melting from below.
FLOODING, LABORATORY TECHNIQUES. appearing in porous media described by Darcy's law have but had a seaker dependence for mcling from above. The
The discovery of offshore oil in ice-ifested water has caused not generally been considered tobe singular surfaces Some heat flux to the melting surface increased linearly with T(h)major concern to the design engineers Some of the problems recent results from functional analysis are presented as evidence for melting from below. but had a weaker dependence for
associated with offshore structures are ice forces. ic ng. and * ppoxing the viewpoint that wetting fronts with a finite meting from above. Non-dimenstonal mean temperaturepile-up. Laboratory facilities hase and wail continue to propagating speed generally are singular surfaces, profiles of the water layer were found to be in good agrecment
solve mny of the ice problems. The ice problem at NP 1308 with those by Adrian for melting from abose. In the
navigation locks. for example, has been solved primarily f melting from below. the mean temperature profile
due to laboratory studies Also. the results of ice forces TIME-PRIORITY STUDIES OF DEEP ICE also fell into a single line with a somewhat higher value
due to ice uplift have been sirtually eliminated by controlled CORES. in the consection layer.
studies. Laboratories are becoming larger and more sophis. Gow, A.J., May 1980. GD-8. p 91-102. 18 refs
ticated. This should result in an increase in laboratory 34-4030
studies and a decrease in field studies. Solutions wall ICE CORES. DRILLCORE ANALYSIS. ANTARC- MP 1312
come faster because conditions can be precisely controlled TICA-BYRD STATION. SNOW STUDIES ASSOCIATED WITH THE
MP 1302 Both the Greenland and Antarctic ice sheets haee been SIDEWAYS MOVE OF DYE-3.
MECHANICAL PROPERTIES OF POLYCRYS- successfully core-drilled to bedrock. 1390 m at Camp Century. Tobiamon. W.. Eastern Snow Conference, 36th. Pro-
TALLINE ICE. Greenland in 1966 and 2164 m at Byrd Station. Antarctica ceedings. Alexandria Bay. New York. 1979. p.117-
Mellor, M., Symposium on Physics and Mechanics of in 1968 Core and borehole studies at both sites hae 124. 4 refs.
Ice, Copenhagen. Aug. 6.10, 1979. Proceedings. resealed a wealth of interesting results. especall) at Byrd 4

Station where estensihe studies of cores were begun as soonEdited by P. Tryde. Berlin. Springer-VerlaB, 1980, as they were pulled out of the drill hole. Continuing SNOW STRENGTH. BEARING STRENGTH,p.217-245. inserigations of these Byrd Station doll cores. including FOUNDATIONS. STRESSES, SNOW COVER
34-3744 recent obsersations of apparent widespread recrystsllization STABILITY. SNOW SURVEYS.
ICE CRYSTALS, ICE MECHANICS. ICE ELAS- in certain sections of ice core. further confirm the importance In 1977. DEW Lane station DYE-3 on the Greenland Ice
TICITY, ICE CREEP, ICE STRENGTH. ICE of initiating as many studies as possible at the drill site Cap was mosed sideways 210ft (64 m)ontoanewundtonted
CRACKS, VISCOELASTICITY, STRESS STRAIN Any list of the studies that should be conducted on deep foundation When this life extension concept was proposed.
DIAGRAMS, BRITTLENESS, TEMPERATURE ce cores must recognize two kinds of research I) those abrupt failure of the supporting snow was a major concern.DIF S. RR studies of a time-pnont nature that must be initiated as Snow samples were obtained and strength tested at CRRELEFFECTS. soon as cores are pulled to the ssrface and. 2) other esscn:isl to determine the chance of an abrupt failure of the supportingMP 1303 studies in which relaxation of the ice is not a factor. These snow Model studies were also performed to determine
BENDING AND BUCKLING OF A WEDGE ON latter studies can generally be deferred until cores are transport- the bearing capacity of the snow. and predictions were made

cd to more permanent storage facilities outside Antarctica of fouodton ttlemet dung the move. The results
AN ELASTIC FOUNDATION. (Auth mod) indicated that the mose could be accomplished sfely.
Nevel, D.E., Symposium on Physics and Mechanics of MP 1309
Ice, Copenhagen. Aug. 6-10, 1979. Proceedings. MA T NS S
Edited by P. Tryde, Berlin. Springer-Verlag. 1980, SMALL-SCALE TESTING OF SOILS FOR
p.278-288. 5 refs. iROST ACTION. ,NIP 1313
34-3747 Sayward. J.M.. 1979. 2(4). p.223-231. 18 refs REMOVAL OF VOLATILE TRACE ORGANICS

ICE WEDGES, FOUNDATIONS. ELASTIC PROP- 34-3990 FROM WASTEWATER BY OVERLAND FLOW
ERTIES, ICE CRACKS. FLEXURAL STRENGTH FROST ACTION. FROST IIEAVE. ICE NEEDLES. LAND TREATMENT.
LOADS (FORCES), ICE DEFORMATION. ANAL: SOIL WATER MIGRATION. SOIL TESTS. Jenkins. T.F.. et al. 1980. A15(3). p.211-224. 14 refs.
YSIS (MATHEMATICS). A method is described for conscent stud) of frost action Leggett. D.C.. Martel. C.I.

including soil hcasing and needle ice formation The up- 34-4200When an ice sheet begins to slide up a sloping structure. paratus is simple and small and the procedure requires onl) WASTE TREATMENT. WATER TREATMENT.
the ice cracks radially form the structure creating wedges 25 cu cm soil specimens The method could be "reful WASTE DISPOSAL
Beam theory is used to analyze these edges under the for screening either large numbers or limited quantes Af
influence of both horizontal and sertical forces Buckling soils or soil addities for frost susceptihit) The method A prototy osertand flow land treatment sytem was studied
and bending of these wedges are considered described was used to perform a limited number of tests to determine its effect,'cness in reducing the tccels of %olatUi
MP 1304 with sccral soils The tests obtained action in the form traceorgsnicsinmunicipalwastewater. Chlnonatedprimary
ICE FORCES ON TIlE YUKON RIVER BRIDGE of soil he,e. ice hca ,. or ice needles. yielding maximum mastewatcr water collected from the surface at %arious points
-1978 BREAKUP. - cghts up to three to six times the initial 40-mm sol dounslopc and runnff were analyred by GC. MS. using a

19n PBR.AU. Fdepth %xtimurn growth rates are up to I to J1 mm hr purge and trap smp!er Results indicated that efficient
Johnson, P.R.. et al. Feb. 1979. FtIWA-RD-79.82. for soil hc€ and 3 to 7 or more mm h for ice heasts remosal of a number of solatle substances including chtoro-
40p. PBSO-144 553. 19 refs. and ice needles Initial trialsshnwed that thikcncradites form and toluene can be ach:esed by this method of treatment
McFadden. T. and pissubl) other treatments can restrict frost ocion Loss of these subtances %as found to follow first order

kinetics The o tsered bcha3or as consistent with a solsah.34-3725 NIP 1310 .tion ;rfces
PIERS. BRIDGES. ICE LOADS. ICE PRESSURE. FATE AND EFFECTS OF CRUDE OIL SPILLEI)
ICE MECHANICS. ICE STRENGTH. IMPACT ON SUBARCTIC PERMAFROST TERRAIN IN
STRENGTH. ICE BREAKUP. RIVER ICE. INTERIOR ALASKA. NIP 1314
MP 1305 Johnton. L.A.. ct al. Mar 1980. EPA.6003.80.040. WORKSIIOP ON ENVIRONMENTAL PROTEC.
THE ICEBERG COMFTIL. 129p.. Refs. p.78-83 TION OF PERMAFROST TERRAIN.
Weeks. W.F.. ct al. Aug.-Sep. 1979. 81(8). p 66-75.6 Sparrow. E B. Jcnkin. T F. Crslin*. C M. Dascn- Brown. J . ct al. Svmmer 1980. 12(2). p.30-36. 8 refs.
refs. port. C.V.. McFadden. T. lemming. J..
Mellor. M. 34.4079 34-419a
34-3793 OIl. SPiI.IS. PERMAFROST TIIERMAL PROP- PERMAFROST PRESERVATION. ENVIRON-
ICEBERG TOWING. ERTIES. ENVIRONMENTAl. IMPACT. TILER. MENTAL. PROTECTION. MEETINGS. THER-
ThepotentialoftowingiLebrgsti)nd rIon intheSothern MAL REGIME. SLBARCTIC REGIO\S. SlLA %IAL. :FFECTS. SOIl. EROSION. ROUTE SUR-
Ilemsphere is resi~ed e lomidahilc tethnusal problem% SONAL. \ARIATIONS. hXPI.R[.Ni,.\TATION. % I-S. SITE SLRVEYS. I)iSIGN CRITERIA.
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NIP 1315 This pap"r reports the results or the Seasonal Sea lee zone ara=o onuct inclusion$ (brine layers). below the
BREAK-UP OF THE YUKON RIVER AT THE (SSIZ) Workshop, held February 26. 1979 in SMonterey. tistinbthic is Assumned to have constant a*mta

HALRA RDE-17.Caisforma. The purpose of the workshop was to smaiecaa jetatIon wit thhrizontal p1n.5s the ousenata
HALRA RIG:17.the cabling knowledge of the SSIZ. to identify sijinificant of brine layers is unts,. Thwel bitekd"e azeealsoStepliens. CA., et &L. Fairbianks. University of Alsa polm .ra and d Wc.aprahes to tioding Wvltions. Assumed to become uxraigywider, it eph

Sep. 1979. 22 p. + Pip.. Srefa. Report of field activi. The purpose of the report is to make the Participants of since aslcesst brine fnlsoste oure together with
lies. pOAC 79 aware of the important research problems of increasing temperature A theoretical eaplanatofo *o-
Hascom. J.T., Osterkamp. T.E. the SSIZ identirsed at the Workshop served reflective Anisotropy is proposed tn term ofaisollrapie

34.493 IP 321electric flux peoetration into brine layers Penetration34-493 M 132 Aniotropy and brine layer geometry, are H-nke to anisotropyRIVER ICE, ICE BREAKUP. ICE COVER THICK- PROCEEDINGS OF THE SPECIALTY CONFER- s.the complex dielectric constant of s kce SubsequentY.
NESS, ICE FLOES. ICE ELECTRICAL PROPER- ENCE ON COMPUTER AND PHYSICAL MOD- a numerical method of Approximating the reflected we
TIES. WATER TEMPERATURE. ELECTRICAL ELING IN HYDRAULIC ENGINEERING, of a plane wave pulse incident on a "la of Iea aei
RESISTIVITY. VELOCITY. UNITED STATES- Ashton. G.D.. ed. New York, American Society of presented and used to show the Contribution of the above
ALASKA-YUKON RIVER. Civil Engineers. 1910. 4 92p.. Refs. possiin. For se- eets to the observed reflective asisool.
MIP 1316 lected paper see 34-4161.
MATERIALS AVAILABILITY STUDY OF THE 35-255 MIP 1326
DICIEY-LINCOLN DAM SITE. HYDRAULICS. ENGINEERING. COMPUTER POINT SOURCE BUBBLER SYSTEMS TO SUP-
Me"y. CJ.. et al. Case studies of applied advanced APPLICATIONS. ICE PHYSICS. MODELS. PRESS ICE.
data collection and management. American Society of NIP 1322 Ashton. G.D.. Nov. 1979.1(2). p.93-100. For another
Cii Engineers. 1980, p.158-170, Also presented at REVIEW OF BUCKLING ANALYSES OF ICE version see 334224. S refs.
the 12th Insternationsal Symposium on Remote Sewsing SHEETS. 35-695
of Enviroomneitt Manila PipinsApril 20.26. Sodhi. D.S.. et aL. June 19110. SR 8026. p.131-146. ICE REMOVAL. BUBBLING. ICE MELTING,
1978. ADA-0119 674. 14 res HEAT TRANSFER. ICE COVER THICKNESS.
McKim, H.L. Blackey. E.A. Nevel. D.E. AIR TEMPERATURE. WATER TEMPERATURE.
35-153 35-511 MATHEMATICAL MODELS.
EARTH DAMS, SITE SURVEYS. GEOLOGIC ICE SHEETS. ICE LOADS. ICE PRESSURE. ICE Anaalysin of apoint source bubble syste uedto induc
STRUCTURES. REMOTE SENSING. CON- STRENGTH. ANALYSIS (MATHEMATICS). locl mnetin of An see cover is presented. '-he analysis

STRCTON MAERILS LKE. OPO uses.wo empirical results of bubbler - epnet nSTRUCTON MATRIALS.LAKES.TOPO- -s,~5.Impingement heat transfer resu ltoerminethr a f
GRAPHIC FEATURES. MAPPING. A review of the buckling analyse of floating ice sheets meltingi at the underaider of an ice cover. Throughk a
MP 1317 is presented. The theory used is that or a bleam or Plate simple enrg buge analysis of the iee cover, the mIn
BREAK-UP DATES FOR THE YUKON RIVER, oni an elastic foundation. For becams. the results fo an Of the icecover a iluting elient of open water se
FY.I. RAMPART TO WHITEHORSE, 1"&619r7& poss.fible boundary conaditsons wre presented andf discussed. determined as a function of ait temsperatures. depth andCA. et!. airans. nivrsiy o ~ Forplaesres= t of num.ca soluion for a semi-infinlite Agr discharger of the source. nd water temperattufr TheStephefis ., LFibns nvriyo lsa plate landed over pant of its boundary are permitted analSyse, leads to A numerical simulatin and an example
Geomysical Institute, Apr. 1979. c50 leaves. 10 refs- docussed. One solution is presented foe an snfinite plate sinato isfrsct
Fountain, A.G.. Osterkasup. T.E. leaded radially at a hole in the O~a. In addition, reult
35-133 for wrdge-shopedl beasand plates we presented and discussed.
ICE BREAKUP. ICE DETERIORATION. ICE Wedge-shaped ice aseets frequently ocu duc - previous NIP 1327
CONDITIONS. ICE NAVIGATION. STATISTI- cracking inth ' PREPARATION OF POLYCRYSTALLINE ICE
CAL ANALYSIS. UNITED STATES-ALASKA- NIP 1323 SPECIMENS FOR LABORATORY EXPERI.
YUKON RIVER. INVESTIGATIONS OF SEA ICE ANISOTROPY. MENTS.
NIP 1311 ELECTROMAGNETIC PROPERTIES. Cole. D.M.. Nov. 1979. 1(2), p.153-159. 10 ref.
BREAK-UP DATES FOR THE YUKON RIVER, STRENGTH AND UNDER-ICE CURRENT 35.700
PTL AIAKANUK TO TANANA. 1883-1972. ORIENTATION. ICE CRYSTALS. ICE SAMPLING. ICE STRUC.
Seplaens. CA..eta&I, Fairbianks. University of Alaska Kovacs. A.. eta&I. May 1910. No.105. p.109-153. 16 TURE. LABORATORY TECHNIQUES. ICE ME.
Geophysical Institute, May 1979. c5O leaves. 8 refs. fcf' CHANICS. POROSITY. BUBBLES.
Fountain,. A.G.. Osterkamp. T.E. Morey. R.M.
35-134 35-550
RIVER ICE. ICE BREAKUP. STATISTICAL SEA ICE. ANISOTROPY. ELECTROMAGNETIC NIP 1328
ANALYSIS. ICE NAVIGATION,.C CNI PROPERTIES. ICE STRENGTH. OCEAN CUR- MECHANICAL PROPERTIES OF POLYCRYS-
TIONS. UNITED STATES-ALASKA-YUKON RENTS. SUBGLACIAL OBSERVATIONS. KNALNEDGE AN PREORIENSOFOURRE-T
RIVER. REMOTE SENSING. ICE PHYSICS. ICE COVER KN WLDEAND PIOITEHFR.E
MW 1310 THICKNESS. ICE WATER INTERFACE. ICE SEAcR.L.c l u.19.34.p2325 oICE HEE INERNA RAIO'CHO RE- CRYSTAL STRUCTUREHoeRL.ta.Au 10.3) p2-7.FrILECKSE ANN L ASSO I E HSCL NP 2 anothelcr version see 33.3545.
PROPERTY CHANGES WITH DEPTH. HF TO VHF RADIO FREQUENCY POLARIZA- M35lr.4M
Ackley. S.F.. et al. Sep. 10. 1979. 84(BIO). p.5675. TION STUDIES IN SEA ICE AT PT. BARROW.IECYTL.CEM HA CS! REP

%W, 1 rels. ALSKA.ICE DEFORMATION. STRAIN T ESTS . STRESS
Kelilser. T.E. Arcone. S.A.. et al. May 1980. No.80-. p.225-245. 8 STRAIN DIAGRAMS. ICE STRENGTH.
34-999 refs.
ICE SHEETS. ICE CORES. RADIO ECHIO Delanecy. AJ.
SOUNDINGS. ICE PHYSICS. ANTARCTICA- 35-553 NIP 1329
FOLGER. CAPE. SEA ICE. FAST ICE. POLARIZATION (WAVES). SHIP RESISTANCE IN THICK BRASH ICE.
In thin Paper the measured physical pref~et=5 of core to ANISOTROPY. ICE OPTICS. ICECOVERTHICK- Mellor. M.. Aug. 1980. 3(4). pJ.332 1. 1 refs.
bedrock taken at Cape Folfter. East Antarctica. are used NESS. ELECTROMAGNETIC PROPERTIES. 35-7411
tocompoit depth-reflcction co.fiEcient Profile for comparison The frequency dependece of the polnstion-roma:ion proper- ICE MECHANICS. ICE PRESSURE. SHIPS. IM-
wribtheobsevedradvo-echarfleections. The measurtements ties of fast ice aspen radiows in the IIF-VIIF raige were PACT STRENGTH. ICE FRICTION. METAL ICE

avial "npyical properties are density s-arlatans. h'bIhbt studied at PL lsrrow. Alaska. in the early spring %f~ FRICTION. STRESSES. ICE NAVIGATION.
sian d shp changes, wa crystal fabric vartations, in Fve sites were investigated at frequrozies betwee. to and

calulaiontodiferett the effects of the rhysicl proper. 7 it: lsand at each site cores were taken and then
tiest fitp i that density variaions account for the rnmary physi propertis treasured. The polariration wa- "lo MIP 1330
contributions to the calculated dielectric ropety changes with a pair of crossed dipole antennas. one a trasmtter LOW TEMIPERATURE PHASE CIHANGES IN
corresponding to the highest obsened reflection coefficient, the other a rcesr. both ofwbhicwere rousted imutanously 0N IRLOIT ADNO RNTE T
Htowever bubblek changes alonec can also account for reasonable, As a fied UnaL fhis rocdure war, designd .i produce MOT OILNT - O-O IEA
though t lowr reflection Coefficients 31 the depths corresponld- a foisrk-be cloerieaf pattern w"h null smc couplig occurrin HIIGHI WATER CONTENTS AND HIGH SALT
lag to obsefred reflections. Crystal fabic sariationscorr. when. the antennas were akilled A: 45 des to the c-sits CONENTS
spend poorly with ihe reflection locations% The close directio The reslssbowed strogst pohtar .*twen Anderson. D.M.. et al. Ma) 19110. R(213). p. 13

9
-144.

correspondence between the dethsof the buihliAare abst S ujAnd 6S WLz Abose thishaned the hhd & tref.
chawaaes (which se- definitely defoematronal features) and coradvctivity of the sea ic whih %as measured accounts Tie A.R.
the deptis of the density variatwuna AMt betwen hoth of for the tlac of cross coupling ba: it is niot )tder Itood14
these sad the radio-echo layers, indicAtes that deformnsional why the data was so erratic W.ow this ba.st Afalspimnntst .1
evests in the ice shert's history are frpesented hp the diticlies are Asio dscussed UNFROZEN WATER CONTENT. SALINITY.
variations in physical properties and associaed radii echo MP12 EPRTR FFT. HS RNFR

rw"& (Al& fod)MODELING OF ANISOTROPIC ELFCTRO. NIATIONS. SOIL FREEZING. CLAYS. IONS.
NIP 1320 MAGNETIC RFLECTION FROM SEA kICE LOW TEIsIPERATIJRE TE-STS.
'PACE ICE AND ICEBFR.S"-REPORT TO Goldin Kst. et al. May 1910. No.90-5. p 247.294. .ro okhsr~adteeitneo n rmr oPOAC 79 ON PROBLE.MS OF THEF SFASONAL Ires,*prPr&*.= rphAse changes is ctsv wstes systemsJ n the
SEA ICE ZONE. AN OVERVIEW. Ackey .F. te traperassr Aong -ho te as t oc The numb: e ndWeeks. W.F.. et al. Inteus:iot.2I Conference on Port A;kcy5 F.t4 toapeN ae A,- tf, lhh the se cthangsI aWHea sem
and Ocean Engineering Un~der Arctic Cendttions.Sh SAaF RNS.AIORP.EETO tohe ammter wsnate typesu& of -eshngb e ot ant
Trondheim. Norway. Aug 13-la. 1979 Proced in C.IRNS NIORPs IETO th nuisser and ntre of. Zidle ster4 1 itm rcsesLMIAGN~ETIC PROPE.RTIES. IEOTC% C rod = lrin.Vol.3. Trondhcim. L'niscrsit. 1979. p 3.10 33 %ATER INTERFACE. DIE.LECTRIC PROPER. .tsffrcritui caltimnrty on mnstmoflnt and notonf
MeXer W.W.. Paquette. R 0.IS.cIElayCUR. POAIT -"'s t hith waxrs 3an hzob %Alt crntents. The enc35-178 TISCC TUTRE OAIAIN i t:rstivtes at pugh oserarn ssho to hase a

PAC IC. IEBEGS.SEAICEDISRI~'TI~.(WWE.S). MATHEMATICAL MODELS% -cr, P4iled! cect The tow ltmrsperto phes: 4anafteIC CNITIONRS. SICE IIYS I. RE OTE the mnttto of hose layers toi..+neil relesise Anist.. AMe 1.n1'etti letS 3: high elrtrrot cnzrati$t in
ICE ~ ~ ~ ~ ~ p ofDIIOS ICeSI.RMTE r a oee at Ion1 Nfill is quaggltniroly xssesiej The these cts7 sitet syitemi, The presenc .f elestilytes

SENSING. RESEARCH PROJECTS. SIll'SONAt sea ice is inadercd to lie a aru~'et iongnos Als-. . g here o Wase a 4.MMCvsrs rif n on At shate
VARIATIONS. SEA WATER. tr.-ra bitetrme ,..sss of pure iue v-%tminvng ..erl o the meita, freezing x eak ssateJ with Kc segrgation
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MP 1331 MP 1340 MP 1348
FROST HEAVE IN AN INSTRUMEi'TED SOIL TURBULENT HEAT FLUX FROM ARCTIC EVALUATION OF ICE-COVERED WATER
COLUMN. LEADS. CROSSINGS.
Berg, R.L., et aI, May 1980,3(213), p.2 1 1-221,4 refs. Andreas, E.L.,et at, Aug. 1979,17(l),p.5 7-91, 50refs. Dean, A.M., Jr., Army Science Conference, 12th,
Ingersoll, J., Guymon, G.L. Paulson, C.A., Williams, R.M., Lindsay, R.W., Busing- West Point, N.Y., U.S. Military Academy, June 17-20,
35.737 er, J.A. 1980. Proceedings, Vol.1, Washington, D.C., De-
FROST HEAVE, SOIL WATER, UNFROZEN 35-159 partment of the Army, July 21, 1980, p.443-453,
WATER CONTENT, SOIL FREEZING, FROST SEA ICE, HEAT TRANSFER, POLYNYAS, TUR- ADA-090 350, 11 refs.
PENETRATION, ICE FORMATION, TENSILE BULENT EXCHANGE. 35-1587
PROPERTIES, MEASURING INSTRUMENTS, MP 1341 ICE CROSSINGS, ICE COVER STRENGTH,
TESTS. PARTICULAR SOLUTIONS TO THE PROBLEM BEARING STRENGTH, FLOATING ICE, ICE
MP 1332 OF HORIZONTAL FLOW OF WATER AND AIR COVER THICKNESS, MEASURING INSTRU-
SUMMARY OF THE ADSORPTION FORCE THROUGH POROUS MEDIA NEAR A WET- MENTS.
THEORY OF FROST HEAVING. TING FRONT.
Takagi, S., May 1980, 3(2/3), p.233-236, 5 refs. Nakano, Y., June 1980, Vol.3, p.81-85, 9 refs. MP 1349
35-739 35.844 LIQUID DISTRIBUTION AND THE DIELEC
FROST HEAVE, ADSORPTION, SOIL PRES- POROUS MATERIALS, WATER FLOW, AIR TRIC CONSTANT OF WET SNOW.
SURE, SOIL WATER MIGRATION, FREEZING FLOW, BOUNDARY VALUE PROBLEMS, WET- Colbeck, S.C., Workshop on the Microwave Re-note
POINTS, WATER FILMS, THEROIES. TABILITY, SOIL WATER MIGRATION, INFIL- Sensing of Snowpack Properties, Fort Collins, Coora-
MP 1333 TRATION, ANALYSIS (MATHEMATICS). do, May 20-22, 1980. Proceedings. Edited by A.
ONE.DIMENSIONAL FROST HEAVE MODEL MP 1342 Rango. NASA conference publication 2153, Washing-
BASED UPON SIMULTANEOUS HEAT AND PARTICULAR SOLUTIONS TO THE PROBLEM ton, D.C., NASA, Scientific and Technical Informa-
WATER FLUX. OF VERTICAL FLOW OF WATER AND AIR tion Office, Oct. 1980, p 21-39, 15 refs.
Guymon, G.L.,eta, May 1980.3(2/3), p.253-262,23 THROUGH POROUS MEDIA NEAR A WATER 35-1735
refs. TABLE. WET SNOW, DIELECTRIC PROPERTIES,
Hromadka, T.V., 11, Berg, R.L. Nakano, Y., Sep. 1980, Vol.3, p.12 4-133, 12 refs. PERMEABILITY, LIQUID SOLID INTERFACES,
35-742 35-845 SNOW WATER CONTENT, SNOW ELECTRI-
FROST HEAVE, HEAT TRANSFER, SOIL POROUS MATERIALS, ANALYSIS (MATH. CAL PROPERTIES, SNOW DENSITY, SNOW
WATER MIGRATION, SOIL FREEZING, MATH- EMATICS), WATER FLOW, AIR FLOW, WATER COVER STRUCTURE, WATER FLOW, POROSI-
EMATICAL MODELS, HEAT FLUX. TABLE, BOUNDARY VALUE PROBLEMS, SOIL TY, ANALYSIS (MATHEMATICS).
MP 1334 WATER MIGRATION, INFILTRATION. The mixing theory of Polder and Van Santen is revised
ADSORPTION FORCE THEORY OF FROST for application to three cases of wet snow. The dielectne
HEAVING. MP 1343 constant is calculated for a range of liquid contents and
Takagi, S., May 1980, 3(1), p.57-81, Refs. p.73-76. THEORY AND NUMERICAL ANALYSIS OF porosities These calculated values compare favorably with35-819 MOVING BOUNDARY PROBLEMS IN THE experimental data for the two ases in which data are available.
FROST9 HEAVE, AS POO WTR D O NA F PROUS MThe apptication to a snow cover with a heterogeneous distnbu-
FROST HEAVE, ADSORPTION, SOIL WATER HYDRO.DYNAMICS OF POROUS MEDIA. tion of liquid is discussed The possibility of applying
MIGRATION, SOIL FREEZING, HEAT TRANS- Nakano, Y., Feb, 1978,14(1), p.125-134,14 refs, this theory to calculate the imaginary part of the dielectric
FER, STRESSES, WATER FILMS, THEORIES, 35-843 constant must be explored further.
ANALYSIS (MATHEMATICS). POROUS MATERIALS, HYDRODYNAMICS,

BOUNDARY VALUE PROBLEMS, SOIL WATERMP 133 MIGRATION, WATER FLOW, ANALYSIS MP 1350
MODELING OF ICE IN RIVERS. (MATHEMATICS), THEORIES. ROAD AND ITS ENVIRONMENT.
Ashton, G.D., Modeling of rivers. Edited by H.W. Brown, J., Sep. 1980, CR 80-19, p.3-52, ADA-094
Shen, New York, John Wiley and Sons, 1979, p.14/1- MP 1344 497.
14/26, Refs. p.14/22-14/26. DELINEATION AND ENGINEERING CHARAC- 35-1769
35-1127 TERISTICS OF PERMAFROST BENEATH THE ROADS, CONSTRUCTION, ENVIRONMENTS,
RIVER ICE, ICE FORMATION, ICE BREAKUP, BEAUFORT SEA. PIPELINES, PERMAFROST, CLIMATE, VEGE-
ICE LOADS, ICE JAMS, FRAZIL ICE, ICE FLOES, Scllmann, P V., et al, Environmental assessment of the TATION, GEOLOGY, GROUND ICE, UNITED
MODELS. Alaskan continental shelf. Vol.2. Principal investiga- STATES-ALASKA.
MP 1336 to:s' reports April-December 1979. Boulder, Colora-
SEA ICE ON BOTTOM OF ROSS ICE SHELF. do, Outer Continental Shelf Environmental Assess-
Zotikov, I.A., et al, Oct 1979, 14(5), p.65-66, 6 refs. ment Program, March 1980, p 103-110. MP 1351

Zagorodnov, V.S., Ralkovskif, IU.V. Chamberlain, E.J. ROAD PERFORMANCE AND ASSOCIATED
35-652 35-t53 INVESTIGATIONS.
SEA ICE, ICE STRUCTURE, BOTTOM ICE, AN- SUBSEA PERMAFROST, PERMAFROST DISTRI- Berg, R L, Sep 1980, CR 80-19, p.53-100, ADA-094

TARCTICA-ROSS ICE SHELF. BUTION, DRILL CORE ANALYSIS, SEISMIC 497.... ce URVES, OTTO SEIMENS, NGINER.35-1770
The authors describ the structure of the ice of Ross Ice SURVEYS, BOTTOM SEDIMENTS, ENGINEER- CONSTRUCTION, PERMAFROST
Shelf as it appeared in a J-9 core. Comments are given ING, MAPPING.Shel asit apeaed i a -9 cre.BENEATH ROADS, ENGINEERING, SEASON-
on an unusual boundary layer showing in the core and MP 1345 A EEZTHA, THAWN EPT, ROAD
conclusions and estimates on growth rate are made AL FREEZE THAW, THAW DEPTH, ROAD

SOVIET CONSTRUCTION UNDER DIFFICULT MAINTENANCE, DRAINAGE, PIPELINES, AC-
MP 1337 CLIMATIC CONDITIONS. TIVE LAYER.
CORE DRILLING THROUGH ROSS ICE Assur, A., Soviet housing and urban design. Edited
SHELF. by S.A. Grsnt. U.S. Dept. of Housing and Urbsn Dc-
Zotikov, I.A., ct al, Oct. 1979, 14(5), p.63-64, 2 refs velopment, Sep. 1980, p.47-53. MP 1352
Zagorodnov, V.S., Ralkovskil, IU.V. 35-1397 DISTRIBUTION AND PROPERTIES OF ROAD
35-651 COLD WEATHER CONSTRUCTION, PERMA- DUST ALONG THE NORTHERN PORTION OF
ICE SHELVES, ICE CORING DRILLS, DRILL- FROST BENEATH STRUCTURES, PREFABRI- THE HAUL ROAD.
ING, ANTARCTICA-ROSS ICE SHELF. CATION, STANDARDS, HOUSES. Everett, K.R, Sep. 1980, CR 80-19, p 101-128, ADA-
The ice drill and ice drilling methods and fluids used to 094 497.
pull a core from the Ross Ice Shelf arc described and MP 1346 35-1771
a brief analysis of the core is made PERMAFROST BENEATH THE BEAUFORT DUST, SEASONAL VARIATIONS, ROADS, TUN-
MP 1338 SEA: NEAR PRUDHOE BAY, ALASKA. DRA, VEGETATION. ENVIRONMENTAL IM-
SUBSURFACE MEASUREMENTS OF MCMUR- Sellmann, P V., ct al, Mar. 1980, 102(I). p 35-48, For PACT, WIND FACTORS
DO ICE SHELF. the same paper from another source see 33-3864. 34
Gow, A.J., et al, Oct. 1979, 14(5), p.79-80, 2 refs. rcfs.
Kovacs, A Chamberlain, E.J. MP 1353
35.659 35-1105 REVEGETATION AND RESTORATION INVES-
ICE CORES, BRINES, ICE COMPOSITION, AN- SUBSEA PERMAFROST, OFFSHORE DRILL. TIGATIONS.
TARCTICA-MCML RDO SOUND ING, PROBES, PENETRATION TESTS, BOTTOM Johnson, L A, Sep 1980, CR 80-19, p 129-150, ADA-
Study of brne content of sea ice at McMurdo and its SEDIMENT, OCEAN BOTTOM. 094 497.
physical and chemriaI relationships to the ice and sea water MP 1347 35-1772
was continued Another continuing study concerns radar REVEGETATION, ROADS, CONSTRUCTION,
profiling up glacier from the exposed contact point of sea IMPACT FUSE PERFORMANCE IN SNOW SOIL EROSION, PIPELINES.
ice with the ice of Koethtz Glacier. (INITIAL EVALUATION OF A NEW TEST
MP 1339 TECHNIQUE).
DRIFTING BUOY MEASUREMENTS ONWED- Aitken, G.W., ct al, Army Science Conference, 12th, MP 1354
DELL SEA PACK ICE. West Point, N.Y , U.S. Military Academy, June 17-20, ANALYSIS OF NON-STEADY PLASTIC SHOCK
Ackley, S.F., Oct. 1979, 14(5), p.106-108, 7 refs 1980. Proceedings, Vol.], Washington, D C., Dc- WAVES IN SNOW.
35-676 partment of the Army, July 21, 1980, p.31-45, ADA- Brown, R.L, 1980, 25(92), p.279-287, 9 refs.
SEA ICE, DRIFT, TEMPERATURE MEASURE. 090 350. 8 refs. 35-1822
MENT. Richmond, P.W., Albert, D.G. SNOW MECHANICS, SHOCK WAVES, WAVE
The observational techniques of placing the buoys in the 35-1584 PROPAGATION, AVALANCHE TRIGGERING,
VUcdd 11 Sea are described, thc drift rc.ord and the temperature SNOW COVER, SNOW LOADS, EXPLOSION EF- EXPLOSION EFFECTS, SNOW DENSITY, PLAS-
measurement record are shown, and a preliminary assessment FECTS. IMPACT STRENGTH, PROJECTILE TIC PROPERTIES, ATTENUATION, PRESSURE,
and interoretation of the data received i% given. PENETRATION, VELOCITY, TESTS. STRESSES
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MP 1355 MP 1361 may be, research stimulated by this idea has already resulted

ARCTIC ECOSYSTEM: THE COASTAL TUNDRA MOISTURE GAIN AND ITS THERMAL CONSE- in a major improvement in our knowledge of the life and
AT BARROW, ALASKA. QUENCE FOR COMMON ROOF INSULA- time of real icebergs in real oceans. (Auth.)
Brown, 3., ed, US/IBP synthesis series, No.12, TIONS MP 1366

Stroudsburg, Pa., Dowden, Hutchinson and Ross, Inc., Tobil
-  W., et al, Conference on Roofing Technolo- ACOUSTIC EMISSION RESPONSE OF SNOW.

1980, 571p., Refs. p.483-544. For individualchapters gy, St. ' 19.20, 1979, Proceedings, E
19 80 j, p.4- St. Lawrence, W.F., 1980, 26(94), p.209-216, 10 refs.,

see 35-1930 through 35.1941. 16, 19 - In English with French and German summaries.

Miller, P.C., ed, Tieszen, L.L., ed, Bunnell, F.L., ed. Ricard, 35-2363
35.1929 35-2053 SNOW ACOUSTICS, AVALANCHE TRIGGER-

TUNDRA, ECOSYSTEMS, BIOMASS, NUTRI- ROOFS, THERMAL INSULATION, MOISTURE ING, AVALANCHE FORMATION, STRESS

ENT CYCLE, SOIL MICROBIOLOGY, ORGANIC TRANSFER, WETABILITY, THERMAL CON- STRAIN DIAGRAMS, RHEOLOGY, ULTRA-

SOILS, ANIMALS, CLIMATIC FACTORS, VEGE- DUCTIVITY, TESTS. SONIC TESTS, MATHEMATICAL MODELS.

TATION, UNITED STATES-ALASKA-BAR- This paper describes a method for determining the rate In this work a model of the ultrasonic acoustic emission

ROW. of moisture gain and the decay in thermal resistance caused response in inow is developed The model derived considers

by moisture in common roof insulatio's. Information on the acoustic emission response in snow as a function of
the rate of moisture gain for various insulations is tabulated stress and strain. It is suggested that the acoustic emission

MP 1356 (Table Ill) and graphed (Figures 4 and 5) The rate activity in snow is a quantitative indication of the creep

COASTAL TUNDRA AT BARROW. of moisture gain varies significantly with insulation type rupture taking place in the matenal The qoverning differen-
and wetting test boundary conditions. Graphs are presented tial equation is developed; an example is then presented

Brown, J., et al, Arctic ecosystem: the coastal tundra to define the decay in thermal resistance of insulation samples that considers the applicability of this equation to the release
at Barrow, Alaska. Edited by J. Brown, P.C. Miller, at increasing moisture contents (Figures 6-11). Moisture of certain types of avalanche
L.L. Tieszen and F.L. Bunnell. Stroudsburg, Pa., significantly reduces the thermal resistance of most roof MP 1367
Dowden, Hutchinson and Ross., Inc., 1980, p.1-29. insulations PROPAGATION OF STRESS WAVES IN AL-
Everett, K.R., Webber, P.J., MacLean, S.F., Jr., Mur- MP 1362 PINE SNOW.ray, D.F.MP16
35-1930 REMOVAL OF ORGANICS BY OVERLAIO Brown, R.L., 1980, 26(94), p.235.243, 8 refs., In

3OIL3 English with French and German summaries.
TUNDRA, ECOSYSTEMS, ORGANIC SOILS, FLOW. 35-2366
VEGETATION, CLIMATE, POLYGONAL Martel, CJ., et al, Proceedings of the National Semi- S E H W , OI
TOPOGRAPHY, LAKES, ENVIRONMENTS. nar on Overland Flow Technology for Municipal Was- STRESSES, SHOCK WAVES, SNOW DENSITY,TOPOGRAPHY DalKas, TeNsVopR1ONME1NTS.90) WAVE PROPAGATION, SNOW PHYSICS, PRES-

tewater, Dallas, Texas, Sep. 16-18, 1980, E1 9801, SURE, ANALYSIS (MATHEMATICS), ALPINE
9p., 1I refs.

MP 1357 Bouzoun, J.R., Jenkins, T.F. LANDSCAPES.
ICE FOG SUPPRESSION IN ARCTIC COM- 35-2052 The propagation of pressure waves in low-dcnsity snow is
MU I E OGinvestigated analytically to determine the variation of wave
MUNIES. WASTE TREATMENT, WATER TREATMENT, pressure and wave speed with density and frequency The
McFadden, T., U.S. Army Cold Regions Research and FLOODING, SEDIMENTATION, SEEPAGE, results show that, for pressure waves that produce finite
Engineering Laboratory, SR 80-40, Building under SOIL TEMPERATURE, SOIL CHEMISTRY, volumetrc deformations, both pressure jump across the wave
cold climates snd on permafrost, collection of papers SLOPE ORIENTATION, LAND RECLAMA- and wave-speed increase with initial density and final density
from a U.S.-Soviet joint seminar, Leningrad, USSR, TION. The pressure jump was also found to increase with the

Dec. 1980, p.54-65, 18 refs. wave frequency if other parameters were held constant. al-
35-1971 MP 1363 though the dependence on frequency is not as strong as
ICE FOG, FOG DISPERSAL, CHEMICAL ICE WASTE HEAT UTILIZATION THROUGH SOIL the dependence on the initial and final densities. The

relationship between pressure lump and frequency implies
PREVENTION, VISIBILITY, TEMPERATURE HEATING. that high-frequcncy waves would tend to dissipate more
EFFECTS, FILMS, AIR TEMPERATURE. McFadden, T, et al, Oct 1980, EPS 3-WP-80-5, Sym- quickly than lower-frequency waves, although like pre ure,

posium on Utilities Delivery in Northern Regions, the attenuation rate would not be strongly frequency depend-
2nd, 1979. Proceedings, p.105-120, 13 refs. ent.

MP 1358 Buska, J. MP 1368
DESIGN OF FOUNDATIONS IN AREAS OF 35-2112 THERMODYNAMICS OF SNOW METAMOR-
SIGNIFICANT FROST PENETRATION. WASTE DISPOSAL, HEAT SOURCES, HEAT PHISM DUE TO VARIATIONS IN CURVA-
Linell, K.A., ct al, U.S. Army Cold Regions Research RECOVERY, SOIL TEMPERATURE, HEATING, TURE.
and Engineering Laboratory, SR 80-40, Building COOLING SYSTEMS, AGRICULTURE. Colbeck, S.C., 1980, 26(94), p.291-301, 28 refs., In
under cold climates and on permafrost; collection of English with French and German summaries.
papers from a U.S.-Soviet joint seminar, Leningrad, MP 1364 35-2372
USSR, Dec. 1980, p.118-184, 48 refs. NONSTEADY ICE DRIFT IN THE STRAIT OF METAMORPHISM (SNOW), THERMODYNAM-
Lobacz, E.F., Stevens, H.W. BELLE ISLE. TICS, SNOW THERMAL PROPERTIES, HEAT

35-1975 Sodhi, D.S.,et at, Seaice processes and models. Edit- TRANSFER, VAPOR DIFFUSION, TEMPERA-
PERMAFROST BENEATH STRUCTURES, ed by R.S. Pritchard, Seattle, University of Washing- TURE GRADIENTS, ANALYSIS (MATHEMAT-
FOUNDATIONS, FREEZE THAW CYCLES, PER- ton Press, 1980, p.177-186, 9 refs. ICS), WET SNOW.
MAFROST HYDROLOGY, PERMAFROST DIS- Hibler, W.D., Ill. In the absence of imposed temperature gradients, the metamor-
TRIBUTION, FROZEN GROUND STRENGTH, 35-2168 phism of dry snow is dominated by the slow process of
FROST PENETRATION, SOIL MECHANICS, SEA ICE, DRIFT, ICE WATER INTERFACE, vapor diffusion between surfaces of different radii of curvature
HEAT TRANSFER, SLOPE PROTECTION, DE- BOUNDARY LAYER, MATHEMATICAL MOD- This process is so slow in a seasonal snow cover (where

SIGN. ELS, VISCOUS FLOW. temperatures normally change on the scale of hours or days)
The finite-element formulation of a linear viscous sea ice that vapor migration is usually dominated by the imposed
model has been presented. The temporal ice acceleration tempera:.-'e gradient Thus radius of curvature contributes

MP 1359 term is included in the momentum equations in order to to but does not control metamorphism except for short

REGULATED SET CONCRETE FOR COLD compute nonsteady ice drift rates This model is applied periods in very fresh snow As opposed to dry snow,

WEATHER CONSTRUCTION. to the Strait of Belle Isle. where strong tidal streams move liquid-saturated snow (i e pore space filled by the melt)
Sayles, F.H., et al, U.S. Army Cold Regions Research the pAck ice back and forth. Using idealized sinusozdal is metamorphosed by heat flow arising from relatively large

variations of the tidal streams. it is found that the time temperature differences amon* the particles Grain growth
and Engineering Laboratory, SR 80-40, Building lag between the water and the ice velocities is dependent in liquid-saturated snow is rapid because of the large tempera-
under cold climates and on permafrost, collection of upon the viscosity parameters. These results indicate that ture differences at nearly constant liquid pressure In

papers from U.S.-Soviet joint seminar, Leningrad, the ice is not drifting fri.ely and the boundary layer near wet snow with low liquid content (2-5% by volume), grain
USSR, Dec. 1980, p.291-314, 8 refs. the shore affects the ice movelent in t'ie S'rait. The growth is dominated by vapor diffusion (as in dry snow)

Houston, B.J. viscosity parameters used in this study ar .,aall in order so grain growth is much slower than under conditions of
to simulate a reasonable time lag between th ice and water liquid saturation

35-1983 velocities. The high shearing near the shores necessitates MP 1369
COLD WEATHER CONSTRUCTION, WINTER low viscosities proper simulation of the flow of pack STUDY OF OCEANIC BOUNDARY-LAYER
CONCRETING, CONCRETE STRENGTH, CON- ice in the Strait CHARACTERISTICS INCLUDING INERTIAL
CRETE HEATING, COMPRESSIVE PROPER-
TIES, CEMENTS, CONCRETE CURRING, CON- MP 1365 OSCILLATION AT THREE DRIFTING STA-

CRETE FREEZING, COUNTERMEASURES, ICEBERG WATER: AN ASSESSMENT. TIONS IN THE ARCTIC OCEAN.

TEMPERATURE EFFECTS Weeks, W.F., 1980, Vol.1, p.5-10, 27 rcfs. McPhec, M.G., June 1980, 10(6), p.870-884, 22 rcfs.
35-2197 35-1059
ICEBERGS, WATER SUPPI.Y, ICEBERG TOW- BOUNDARY LAYER, DRIFT. PACK ICE,

MP 1360 ING. OCEAN CURRENTS, OSCILLATIONS, WIND
EXCAVATION OF FROZEN MATERIALS. This review of the idea of using icebergs as a source of FACTORS. DRIFT STATIONS.
Moore, H.E., ct al, U.S. Army Cold Regions Research fresh water starts with a historical survey covcring the periil NIP 1370
and Engineering Laboratory, SR 80-40, Building up to April 1980 and stresses how the approach to the CONSTITUTIVE RELATION FOR THE DEFOR-
under cold climates and on permafrost; collection of subject has changed with time Both the progres, that MATION OF SNOW.

p sfrom U S.-Sovit joint SCnnar, Leningrad has been made and the problems that have either just surfaced St
papers or never been adequately addressed arc discussed. It is St. Lawrcnce, W F., ct al, Jan. 1981, 4(I). p.3- 14 , 16
USSR, Dec. 1980, p.323-

3 45 . 14 refs. cincluded that successful tows to Australia. clearly the most rcfs.
Sayles, F.H. cusily-reached potential detcisry site, arc possible if icebergs Lang, T.E
35-1985 can retain their structural integrity during lows is high ses 35-2414
COLD WEATHER CONSTRUCTION, EXCAVA- and if s.hcmes an be dclihped for dicking and prt.cessirg SNO\% DEFORMATION, SNOW COVER STRUC-
TION, FROZEN GROUND STRENGTH, EARTH- Tows to sites in the northern hemisphere such as Saudi TURE. STRESS STRAIN DIAGRAMS. SNOW
WORK, CONSTRUCTION EQUIPMENT, Arabia and California are significantly more difficult anl

will renain so until an effective and opcrationally-rcalstic COMPRESSION, VELOCITY, SNOW ACOUS-
MAINTENANCE, COLD WEATHER OPERA- method i% dceloped for isolating the iceberg from the waisii TICS. ANALYSIS (MATHEMATICS)
TION, COLD WEATHER SURVIVAL. TEMPERA- sca-watcr that will b en countcred during part of the to,. In this paper a onstitutivc equation which desnribes the
TURE EFFECTS, FLOOD CONTROL Vihativer the ultimate rcsolution of the i cberg-water proposal unisia dfvriiatin rif %now is developed The basic
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assumption underlying this work is that the stres-strain MP 1377 MP 1332
response can be derived by considering the structure of DELINEATION AND ENGINEERING CHARAC- RHEOLOGICAL IMPLICATIONS OF THE IN-
the material. The equation which describes the plastic
portion of the deformation is developed by considering the TERISTICS OF PERMAFROST BENEATH THE TERNAL STRUCTURE AND CRYSTAL FAB-
relationship between three fundamental variables: the mean BEAUFORT SEA. RICS OF THE WEST ANTARCTIC ICE SHEET
spacing between ice grains, the relatative velocity between Sellmann, P.V., ct al, Environmental assessment of the AS REVEALED BY DEEP CORE DRILLING AT
grains, and the fraction of the total number of rain which Alaskan continental shelf. Vol. 12. Geology. Prin- BYRD STATION.
participate in the deformation process. The mean distance cipal investigators' reports for the year ending March Gow, A.J., et al, Dec. 1976, 87(12), p.16 6 5-16 77 , 51
between ice grains is determined by asterologsical investation 1976 ler, Colorado, Environmental Research refs.
of the snow structure, and the velocity component is found
by empirically characterizing the relaxation of the snow Laboratories, 1976, p. 391-4 08, Includes preliminary Williamson, T.
To determine the mobility of the ice grains acoustic emission bibliography of Soviet literature on subsea permafrost, 31-1071
data are used. An equation describing tht pattern of p.404-408. ICE SHEETS, ICE CRYSTAL STRUCTURE,
acoustic emissions for constant rates of deformation is derived Berg, R.L., Brown, J., Blouin, S.E., Chamberlain, E.J., RHEOLOGY, ICE DEFORMATION, ANTARC.
and applied to a number of tests. Combining the above Iskandar, A., Ueda, tI.T. TICA-BYRD STATION.
variables produces a compressive and tensile constitutve 31-361 Crystalline textures and fabrics of ice cores from the 2,164.
equation which reflects the behavior of the snow under TS, OFFSHORE DRILLING, m-thick ice sheet at Byrd Station, reveal the existence of
both uniaxial deformations. RESEARCH PROJEC
MP 1371 SUBSEA PERMAFROST, BEAUFORT SEA. an anisotropic ice sheet. A gradual but persistent increase

In the c-axis preferred orientation of the ice crystals was
CYCLIC LOADING AND FATIGUE IN ICE. observed between the surface and a depth of 1,200 in.
Mellor, M., et al, Jan. 1981, 4(1), p.41-53, 4 refs. MP 1378 This progressive growth of an oriented crystal fabric is accom.
Cole, D.M. ANTARCTIC SEA ICE DYNAMICS AND ITS panied by a twentyfold increase in crystal size between

35-2417 POSSIBLE CLIMATIC EFFECTS. 56 and 500 in, followed by virtually no change in crystal

ICE CRYSTALS, DYNAMIC LOADS, ICE Ackley, S.F., et al, Sep. 1976, No.33, p.53-76,20 refs. size between 600 and 1,200 in depth. A bread vertical
STRENGTH, STRESS STRAIN DIAGRAMS, Kellher, T.E. clustering of c axes develops by 1,200 in. Between 1,200

and 1,300 in, the structure transforms into a fine-grained
FATIGUE (MATERIALS), ICE CREEP, TIME 31-448 mosaic of crystals with their basal glide planes now oriented
FACTOR. SEA ICE, ICE COVER EFFECT, CLIMATE, substantially within the horizontal. This highly oriented
Isotropic polycrystalline ice was subjected to cyclic loading SPACEBORNE PHOTOGRAPHY, PHOTOIN- fine-grained structure, which persists to 1,800 m depth, is
in uniaxial compression at -C. with stress linuts 0-2 and TERPRETATION, HEAT LOSS, MICROWAVES. compatible only with a strong horizontal shear deformation
0-3 MPs, and frequencies in the range 0.043 to 0.5 Hz. Ice extent charts prepared from satellite images by the U.S. in this pan of the ice sheet. Rapid transformation from
SLtc.stran records showed hysteresis loops progressing along Naval Fleet Weather Facility and passive microwave emission single- to multiple-maximum fabrics occurs below 1,800 in.
the strain axds at son-uniform rates. The effective secant data from the Nimbus V satellite were examined for the This transformation, accompanied also by the rowth of
modulus, which was about half the true Young's modulus, winters of 1973 and 1974 to determine the variation between very large crystals, is attributed to the overriding effect
decreased during the course of a test. The elastic strain the two years of the heat loss by the atmosphere because of relatively high temperatures in the bottom layers of old
amplitude and the energy dissipated during a loading cycle of variations in sea ice extent and concentration, The ice at Byrd Station rather than to a significant decrease
both increased with increase of time and plastic strain, microwave data indicate that most of the ea within the in stress The zone of single-maximum fabrics between
Strain.time records gave mean curves which were identical ice edge is less than 80% ice covered even during the 1,200 and 1,800 m also contains numerous layers of volcanic
in form to classical constant stress creep curves, with a coldest part of the year, probably because of ocean currents, dust which appear to be actively associated with shearing
small cyclic alternation of recoverable strain about the mean waves, and swell, and convergence and divergence in the in the ice sheet. Some slipping of ice along the bed
curve. The results of the tests suggest that maximum atmospheric forcing fields. Since the winter heat and rock seems likely at Byrd Station. The textures and fabrics
resistance under compressive cyclic loading occurs at an moisture transports from open water are about two orders of the ice indicate that plastic deformation (intracrystalline
axial plastic strain of about 17., which is essentially the of magnitude larger than from an equal area of sea ice, glide) in the zone of strong single-maximum fabrics and
same s the failure strain for ductile yielding under consunt even small areas of open water within the ice edge can movement of ice along discre'z shear planes situated well
stress and under constant strain-rate. greatly affect the energy exchange. These ro w data are above bed rock are also major contributors to the flow
MP 1372 compared with the assumption of 100% ice cover within of the ice sheet. (Auth. mod.)
COLD 1 S Sthe ice edge and with previously assumed mean values for
GYDBIBLIORPS S ENthe total area covered by ice in calculating the heat lost MP 1383
GY BIBLIOGRAPHY. by the atmosphere during the winter period in high southern ECOLOGICAL AND ENVIRONMENTAL
Cummings, N.H., Jan. 1981, 4(1), p.

7 3
-
7 5

. latitudes. A rapid decrease in sea ice extent observed CONSEQUENCES OF OFF.ROAD TRAFFIC IN
35-2420 during the winter of 1973 is correlated with a nearly real- N
BIBLIOGRAPHIES, GLACIOLOGY, PERMA- time adjustment by the atmosphere to the change in the NORTHERN REGIONS.
FROST, HYDROLOGY, ENGINEERING heat loss caused by the removal of the ice. This example Brown, J., Surface Protection Seminar, Anchorage,

indicates that sea ice dynamics is influential not only in Alaska, Jan. 19-22, 1976. Proceedings. Edited byGEOLOGY,METEOROLOGY. long.term climate, but in synoptic-acale weather patterns M.N. Evans, Anchorage, Alaska, Bureau of Land
MP 1373 as well. Management, Aug. 1976, p.40-53, 19 refs.
COLD CLIMATE UTILITIES DELIVERY DE- 31-1088
SIGN MANUAL MP 1379 PERMAFROST PRESERVATION, ARCTIC
Smith, D.W., et al, 1979, EPS 3-WP-79-2, c300 leaves, MISGIVINGS ON ISOSTATIC IMBALANCE AS LANDSCAPES, TUNDRA, ALL TERRAIN VEHI.
Numerous refs. psasim. A MECHANISM FOR SEA ICE CRACKING. CLES, PROTECTION, ENVIRONMENTAL IM.
Reed, S.C. Ackley, S.F., et al, Sep. 1976, No.33, p.85-94, 12 refs. PACT, REVEGETATION, HUMAN FACTORS,
33-4406 Hibler, W.D., III, Kugzruk, F.K. THAW DEPTH, SOIL TRAFFICABILITY, VEGE-
MANUALS, UTILITIES, NATURAL RE- 31-450 TATION PROTECTION, DAMAGE, GROUND
SOURCES, WATER SUPPLY, WASTE DISPOSAL, SEA ICE, ICE CRACKS, ISOSTASY, ICE PHY- THAWING.
WATER TREATMENT, WATER PIPELINES, SICS, ICE DENSITY. The consequences of off-road activities depend on when
PIPELINE FREEZING, THERMAL INSULA- In the AIDJEX ice pack model the formation mechanisms the activity occurs (summer vs. winter), the degree of impact
TION. for ice cracks are ignored because of the many processes the nature and response of the underlying permafrost to
MP 1374 by which cracks may form. The authors question this the surface modification, and the rate at which the damaged
PROCEEDINGS 1972 TUNDRA BIOME SYM- concept and particularly the mechanism of isostatic imbalance, environment will recover Regulations based on a knowledge

They cite the Young's modulus used in the AIDJEX model of the environmental variables and how they react to impact
POSIUM. asbeingnotrepresentstiveofseaiceandthatbeamexpenments are required to minimize impact in these areas which are
International Biological Programme. Tundra Biome, in static tests lead them to question the validity of a purely sensitive to human and ratural perturbations. We should
1972, 21 1p., For selected papers see 31-2031 through elastic analysis. not underestimate the requirement for good environmental
31-2049. Symposium held at Lake Wilderness Cen- information and adequate resource mapping as first, necesary
ter, University of Washington 3-5 April, 1972. MP 1380 steps.
Brown, J., coord, Bowen, S., ed. DYNAMICS OF NEAR-SHORE ICE.
31-2030 Weeks, W.F., et a], Environmental assessment of the MP 1384
TUNDRA VEGETATION, TUNDRA SOILS, SOIL Alaskan continental shelf; Vol. 14, Ice. Principal In- VEHICLE FOR THE FUTURE.
CHEMISTRY, DECOMPOSITION. vestigators' reports for the year ending March 1976, Seughter, C.W., Surface Protection Seminar, Anchor-
MP 1375 Boulder, Colorado, Environmental Research age, Alaska, Jan. 19-22, 1976. Proceedings. Edited
C02 EXCHANGE IN THE ALASKAN ARCTIC Laboratories, 1976, p.

9
-

3 4
, 16 refs. Includes appen- by M.N Evans, Anchorage, Alaska, Bureau of Land

TUNDRA. METEOROLOGICAL ASSESSMENT dix No. I by A. Kovacs and A.J. Gow, Some character- Management, Aug. 1976, p.272-2
7

9, 5 refs.
BY THE AERODYNAMIC METHOD. istics of grounded floebergs near Prudhoe Bay, Alaska. 31-1111
Coyne, P.I., et al, 1972 Tundra Biome Symposium, Kovacs, A., Gow, A.J. AIR CUSHION VEHICLES, ARCTIC LAND-
Lake Wildernm s Center, Univ. of Washington, July 31-628 SCAPES, DAMAGE, ENVIRONMENTAL IM-
1972. Procecdings, 1972, p.36-39, 4 refs. FAST ICE, ICE MECHANICS, ICE FLOES, ICE PACT, GROUND THAWING.
Kelley, J.J. ISLANDS, SEA ICE, DRIFT, RADAR ECHOES, The U.S Army Cold Regions Research and Engineering
3 1-2036 BOTTOM ICE, ICEBERGS, BOTTOM TOPOGRA- Laborstory (USACRREL) has evaluated effects of sir-cushion
TUNDRA VEGETATION, TURBULENT EX- PHY, UNITED STATES-ALASKA-PRUDHO vehicles (ACV's) on surfaces on Alaska's Arctic Slope Most

ACV surface impact was from abrasion by the vehicle skirts
CHANGE, CARBON DIOXIDE. BAY. rather than air flow, which merely removed loose litter.
MP 1376 Vehicle speed and surface micro-relief both affected surface
COMPARATIVE INVESTIGATION OF PERI- MP 1381 damage The ACV damaged the surface less than other
ODIC TRENDS IN CARBOHYDRATE AND INVESTIGATION OF ICE ISLANDS IN BAB- vehicles tested and caused less accelerated soil thaw, trailsLIID LEVES IN ARTIC AD AP IN VESTIGATIN Oover which the ACV passed recovered faster. Size. payload,
LIPID LEVELS IN ARCTIC AND ALPINE BAGE BIGHT. cost. terrain characteristics, and availability are among the
PLANTS. Kovacs, A., et al, Creare, Inc. Technical note 118, conditions that determine the kind of vehicle needed for
McCown, B.H.,eta, 1972 Tundra Biome Symposium, Hanover, New Hampshire, Creare, Inc., 1971, 46 a particu'r job. No single vehicle, now or in the future.
Lake Wilderness Center, Univ. of Washington, July leaves, 24 refs can fill all the necessary and desirable requirements and
1972. Proceedings, 1972, p.40-45, 3 refs. Mcllor, M. cause little surface dmage. Other aspects or off.road
Tieszen, L.L. 31-820 travel, such as route selection, trail improvement and protec-
31-2037 SEA ICE. ICE ISLANDS, ICE STRUCTURE, SUB- lion, operator sensitivity. and access priorities also affectsurface damage More important than vehicle design and
ARCTIC LANDSCAPES, CELL MORPHOLOGY, GLACIAL OBSERVATIONS, ICE DENSITY, selection are the mansgement decisions tobe made concerning
LIPIDS, CARBOHYDRATES. GROUNDED ICE. rcgulation of off-road trael.
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MP 1385 MP 1391 site were only about one-tenth those of downtown and did
CHEMISTRY OF INTERSTITIAL WATER LANDSAT DIGITAL ANALYSIS OF THE INI- not exceed standards
FROM SUBSEA PERMAFROST, PRUDHOE TIAL RECOVERY OF BURNED TUNDRA AT
BAY, ALASKA. KOKOLIK RIVER, ALASKA. MP 1396
hakandar, I.K., et a), International Conference on Per- Hall, D.K., et al, 1980, No.10, p.263-272, 8 refs. ICE FORCE MEASUREMENT ON THE YUKON
mafrost, 3rd, Edmonton, Alberta, Canada, July 10-13, Ormsby, J.P., Johnson, L.A., Brown, J. RIVER BRIDGE.
1978. Proceedings. Vol.1, Ottawa, National Re- 35-2462 McFadden, T., et al, Specialty Conference on the
search Council of Canada, 1978, p.92-98, With Rus- TUNDRA, FIRES, ENVIRONMENTAL IMPACT, Northern Community, Seattle, Wa., Apr 8-10, 1981.
sian and French summaries. 20 refs. REMOTE SENSING, ANALYSIS (MATHEMAT. Proceedings. Fdited by T.S. Vinson, New York,
Osterkamp, T.E., Harrison, W.D. ICS), LANDSAT, REVEGETATION. American Society of Civil Engineers, 1981, p.749-777,
32-3676 MP 1392 11 refs.
WATER CHEMISTRY, SUBSEA PERMAFROST, LAND DISPOSAL: STATE OF THE ART. Haynes, D., Burdick, J., Zarling, J.
INTERSTITIAL WATER. Reed, S C., National Symposium on Ultimate Disposal 35-2536
MP 1386 ,of Wastewaters and 'Their Residuals, Durham, N.C., ICE BREAKUP, ICE PRESSURE, ICE LOADS, IM-

MPp1386o Wa6t-watr a3 Treiduls, Edu m NF.E. PACT STRENGTH, BRIDGES, ICE COVER
ANTARCTIC SOIL STUDIES USING A SCAN- April 26-27, 1973. Proceedings. Edited by FEo STRENGTH, LOADS (FORCES), ICE COVER
NING ELECTRON MICROSCOPE. Meunkin and P.A. Vesilind, Raleigh, North Carolina THICKNESS, RADAR ECHOES.
Kumai, M., et al, International Conference on Perma- State University, 1973, p.229-261, 42 refs. TH E RADAR ECOES efrmt, ~ ~ ~ ~ o Permaotn Abra Cnd, uy1 -3 35-2469 The AIas1 a., Projects Office of Cold Regions Research and

frost, 3rd, Edmonton. Alberta, Canada, July 10-13, Enginerisg Lai,'ratory has been studying the forces imposed
1978. Proceedings. Vol.l, Ottawa, National Re- WASTE DISPOSAL, WATER TREATMENT, EN- on the Yi kon Riv-r bridge by ice during breakup. Thesearch Council ofCanada, 1978,p.106-112,WithRus- VIRONMENTAL PROTECTION, SEEPAGE, CLI- stud invocied faur consecutive breakups from t977 thrusean and French summaries. 12 refs. MATIC FACTORS, FLOW RATE, VEGETATION, 1oo. Forvr.= i've been measured using load cells mounted
Anderson, D.M., Ugoh ni, F.C. AEROSOLS, HEALTH. un the front of the ,.."ber S pier to intercept the ice

as it strikes the pier Accelerometers mounted on piers
32-3678 MP 1393 number 4 and 5 %ere used to mecsure the response of
ELECTRON MICROSCOPY, CRYOGENIC WINDOW PERFORMANCE IN EXTREME the pier to the ice impacts Cphbtstion procedures were
SOILS, MORAINES, SOIL COMPOSITION, COLD. employed to determine a tra-.sfer function which relates
GRAIN SIZE, WEATHERING, ANTARCTICA- Flanders, S.N, et al, Specialty Conference on the the accelerations to the arplied forces. Ice thicknesses
VICTORIA LAND. Northern Community, Seattle, Wa., Apr. 8-10, 1981. were measured using sl :,rt pulse radar techniques River
The textures of morainc soil from southern Victoria Land Proceedings. Edited by T.S. Vinson, New York, ce damaged or destro'ol the first generation load cell designs.but some useful data %as obtained before failure. Radarwere investigated. using a seanning electron microscope fitted American Society of Civil Engineers, 1981, p.396-408, techniques show some -romtse for the measurement of ice
with an energy dispersive X-ray analyzer. Electron mncro- 2 refs. thicknesses during breakup
graphs of soi grams from lower Wright Valley showed sharp Busks, J., Barrett, S.
edges and smooth surfaces, indicating a low degree of mechani- 35-2514
cal and chemical weathering. The soil grains wee 11% MP 1397quartz and 4% magnetite Chlorides were found on 7 WINDOWS, COLD WEATHER CONSTRUC- ANALYSIS OF VELOCITY PROFILES UNDER
of the soil grains By contrast, electron micrographs of TION, WEATHERPROOFING, MOISTURE, CLI- ICE IN SHALLOW STREAMS.
soil grains from the Beacon Valley showed rounded grains MATIC FACTORS, COUNTERMEASURES. Calkins, D.J., et al, Workshop on Hydraulic Resistance
indicating a high degree of mechanical and chemical weather- Extreme cold causes heavy buildup of frost, ice and condensa- of River Ice, Burlington, Ontario, Sep. 23-24, 1980.
ing The soil grams were 20% quartz. Rhombohedral tion on many windows. It also increases the incentive Proceedings Edt
cr stal C&SO4 were found on 60% of the soil grains Chlo- for improving the airtightness of windows in Alaka to avoid ted by G Tsang and S Beltaos, Bur-
rides were found on 30% of the soil grains. Because moisture accumulation in homes and barracks. We base lington, Ontario, National Water Research Institute,
of the high deaee of weathering, it was concluded that our conclusions on a two-year study of Alaskan military 1981, p.94-111, 6 refs.
the morainic soils from the Beacon Valley are much older bases that included recording humidity and temperature data, Deck, D.S, Martinson, C.R.
than those of the lower Wright Valley. observing moisture accumulation on windows and measuring 35-2545

airtightness with a fan pressurization device Our study STREAM FLOW, ICE COVER EFFECT, FLOW
MP 1387 shows that tightening Alaskan windows to permit only 30% R
COST OF LAND TREATMENT SYSTEMS. of the air leakage allowed to current American standards ATE SHEAR STRESS, SURFACE ROUGH
Reed, S.C., et al, Sep. 1979, EPA-430/9-75-003, for window airtightness is economically attractive. NESS, ICE BOTTOM SURFACE, PROFILES.
135p., 45 refs. MP 1394
Crites, R.W., Thomas, R.E., Hais, A.B. AQUACULTURE FOR WASTEWATER TREAT- MP 1398
35-2464 MENT IN COLD CLIMATES. HARNESSING FRAZIL ICE.
SEEPAGE, WASTE TREATMENT, SEWAGE Reed, S.C., et al, Specialty Conference on the North- Perham, R.E., Workshop on Hydraulic Resistance of
TREATMENT, WATER TREATMENT, COST ern Community, Seattle, Wa., Apr. 8-10, 1981. Pro- River Ice, Burlington, Ontario, Sep. 23-24, 1980.
ANALYSIS, FLOW RATE, SURFACE DRAIN- ceedings. Edited byT.S. Vinson, New York, Amen- Proceedings. Edited by G. Tsang and S Beltaos. Bur-
AGE, LAND RECLAMATION. can Society of Civil Engineers, 1981, p.482:492, 12 lington, Ontario, National Water Research Institute,
Cost information for planning is presented for the major refs. 1981, p 227-237.
land treatment concepts including slow rate. rapid infiltration Bouzoun, J.R. 35-2554
and overlandi flow. Cost categories include landpreapplica- 35-2519 FRAZIL ICE, ICE CONTROL, RIVER ICE, RIVER
riga treatment, transmiton, storage, land appliation, and WASTE TREATMENT, WATER TREATMENT, FLOW, FLOW RATE, HYDRODYNAMICS, ICE
recovery of renovated water. PLANTS (BOTANY). FORMATION.

MP 1388 Aquaculture systems for wastewater treatment often include The techniques for analyzing velocity profiles should be
MEASURING BUILDING R-VALUES FOR plants, finned fish, animals and microorganisms in various carefully considered in shallow streams where the flow depth
LARGE AREAS. combinations in aquatic settings such as ponds, marshes, is less than I m. The two procedures, a) mean and
lanrs, AS. bogs and other forms of wetlands Natural settings have maximum velocity determinations and b) intercept evaluation
landers, S.N., et al, 1981, Vol.254, p.137-138. often been used in the past but there is a trend toward of log (depth)-velocity plots, yield different results for the

Marshall, S.J. constructed systems which permit more reliable management various resistance coefficients and shear stress values The
35-2463 at higher rates of treatment. This paper evaluates the mean.max-velocity method generally predicts higher values
BUILDINGS, WALLS, THERMAL REGIME, potentialforapplicationofaquscultureconceptforwastewater than the other and is recommended for shallow streams
HEAT FLUX, SURFACE TEMPERATURE, TEM- treatment in cold climates Constructed wetlands and the The minimum distance from a boundary to the position
PERATURE MEASUREMENT enclosed high rate processes offer the most promise of the of maximum velocity for a good 'Clocity profile appears

concepts considered. Systems based on plants are more to be roughly 15 to 20 cm with a 5 cm diameter sensor
A method is being developed for measuring the R-values efficient, require less area and are easier to control than
of large areas of building envelopes. This is a summary concepts involving higher forms of animals MP 1399
of progress to date. Temperature extremes on the building
surface are located with an infrared videocamera, the R- MP 1395 LAND TREATMENT OF WASTEWATERS FOR
values at those locations determined with contact thermal WINTER AIR POLLUTION AT FAIRBANKS, RURAL COMMUNITIES.
sensors and R-values interpolated for all other locations from ALASKA. Reed, S.C., ct al, Rural Environmental Engineering
the thermograms Coutts, H.J., et al, Specialty Conference on the North- Conference, Warren Vt., Sept. 26-28, 1973. Proceed-

MP 1389 ern Community, Seattle, Wa., Apr. 8-10, 1981. Pro- ings. Water pollution control in low density areas.
HEALTH ASPECTS OF LAND TREATMENT. ceedings. Edited by T.S. Vinson, New York, Ameri- Edited by W.J Jewell, Hanover, N H , University
Reed, S.C., Cincinnati, Oh., U.S. Environmental Pro- can Society of Civil Engineers, 1981, p.512-528, 16 Press of New England, 1975, p.23-39, 7 refs
tection Agency, 1979, 43p., Prepared for Seminar on refs. Buzzell, T.D.
Land Treatment of Municipal Wastewater Effluents, Jenkins, T.F. 35-2568
June 1979. 52 refs. 35-2522 WASTE TREATMENT. WATER POLLUTION,35-2493 AIR POLLUTION, CHEMICAL ANALYSIS, EN- SEEPAGE. SURFACE DRAINAGE, IRRIGA-

WASTE TREATMENT, POLLUTION, HEALTH VIRONMENTAL IMPACT, MOTOR VEHICLES, TION, DESIGN CRITERIA. COST ANALYSIS
WATER TREATMENT, LAND RESTORATION. HUMAN FACTORS, STANDARDS.

Air quality measurements were made for both gases and MP 1400
MP 1390 particulates at several locations near Fairbanks. Alaska. during RATIONAL DESIGN OF OVERLAND FLOW
HAND-HELD INFRARED SYSTEMS FOR DE- winter. The results indicated that carbon monoxide levels SYSTEMS.
TECTING ROOF MOISTURE downtown frcquentl) exceeded air quality standards and were

Tisn, ROOF MOSm Um significantly elevated at more rural locations up to 22 km Martel, C.J . et al. National Conference on Environ-
Tobiasson, W., et al, Symposium on Roofing Tech- from the downtown area High levels were found to mental Engineering, New York. July 8-10, 1980.
nology, Gaithersburg, Md., Sep 21-23, 1977. Pro- be associated with temperature inversions Nitric oxide Proceedings. New York. American Society of Civil
ceedings, C197 71, p.2 6 1-271, 4 refs. leveh were measured and found to range from less than Engineers. 1980, p.114-121, 9 rcfs.
Korhonen, C., Van den Berg. A. 50 to over 500 parts per billion (ppb) downtown I.evel' Adrian. D.D.. Jenkins. T.F. Peters. R E.
35-2494 of I to 68 ppb were measured in a more rural location 35-2571
ROOFS, MOISTURE DETECT , M R The major source of both CO and NO at Fa:rbanks was M T W E R
M ES, M INRRE RTECTION, MOISTURE found to be auto exhaust Levels of particulate lead i WASTE TREATMENT, WATER TREATMENT,
METERS, RECONNAISSANCE, rea were found to exceed Federal Standard FLOODING. HYDRAUIICS. GRASSES. SLOPES,
THERMAL INSULATION. fe, all 4 winter months Lead levels at the more rural RUNOFF. SEEPAGE. TIME FACTOR. DESIGN.
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MP 1401 MP 1407 MP 1412
ENERGY AND COSTS FOR AGRICULTURAL USE OF PILING IN FROZEN GROUND. UNFROZEN WATER CONTENTS OF SUBMA-
REUSE OF WASTEWATER. Crory, F.E., American Society of Civil Engineers RINE PERMAFROST DETERMINED BY NU-
Sletten, R.S., et al, National Conference on Environ. National Convention, Session No.3, Portland, Oregon, CLEAR MAGNETIC RESONANCE.
mental Engineering, New York, July 8-10, 1980. Apr. 14-18, 1980. Cold regions engineering, Port- Tice, A.R, et al, International Symposium on Ground
Proceedings, New York, American Society of Civil land, Oregon, 1980, 21 p., 24 refs. Freezing, 2nd, Trondheim, Norway, June 24-26, 1980.
Engineers, 1980, p.339-346, 9 refs. 35-2711 Preprints, Trondheim, University, Norwegian Insti-
Reed, S.C., Middlebrooks, E.J. PILE DRIVING, FOUNDATIONS, FROZEN tute of Technology, 1980, p.400-412, 10 refs.
35-2572 GROUND STRENGTH, COLD WEATHER CON- Anderson, D.M., Sterrett, K.F.
WATER TREATMENT, WASTE TREATMENT, STRUCTION, PERMAFROST DEPTH, PILE 36-32
LAND RECLAMATION, SEEPAGE, AGRICUL- LOAD TESTS, BEARING STRENGTH, FROST SUBSEA PERMAFROST, UNFROZEN WATER
TURE, FLOODING, SANITARY ENGINEER- HEAVE, HEAT TRANSFER. CONTENT, MELTING' POINTS, NUCLEAR
ING, COST ANALYSIS. MAGNETIC RESONANCE, TEMPERATURE EF-

FECTS, TEMPERATURE MEASUREMENT,
MP 1408 DRILL CORE ANALYSIS.

MP 1402 ROOFS IN COLD REGIONS. Prior work resulted in the development of techniques to
FORAGE GRASS GROWH ON OVERLAND Tobiasson, W., American Society of Civil Engineers. measure the unfrozen water contents in frozen soils by nuclear
FLO G S SMS GNational Convention, Session No.3, Portland, Oregon, magnetic resonance (NMR) It has been demonstrated
FLOW SYSTEMS. Apr. 14-18, 1980. Cold regions engineering, Port- that NMR is a promising new method for the determinationioof phas composition (t e measurement of unfrozen waterPalazzo, A.J., et al, National Conference on Env land, Oregon, 1980, 21p., 10 refs. content as a function of temperature) which circumventsmental Engineering, New York, July 8-10, 1980. 35-2713 many of the limitations inherent in the adiabatic and isothermalProceedings, New York, American Society of Civil ROOFS, WATERPROOFING, COLD WEATHER calorimetric techniques. The NMR technique makes it
Engineers, 1980, p.34 7-354, 16 refs. CONSTRUCTION, INSULATION, MOISTURE, possible, in a non-destructive, non-intrusive way, to explore
Martel, C.J., Jenkins, T.F. CLIMATIC FACTORS. hysteresis by determining both cooling and warmig curves.
35-2573 Corrections are made for dissolved paramagnetic impurities
WASTE TREATMENT, WATER TREATMENT, which have the effect of increasing the signal intensity at
FLOODING, IRRIGATION, GRASSES, CHEMI- MP 1409 decreasing temperatures. The results demonstrate thatCLOCOMPOIRRITION, A GRAEC MI A S OF WNMR techniques can be effectively utilized both at andCAL COMPOSITION, LAND RECLAMATION, ANALYSIS OF WATER IN THE MARTIAN below the melting point of ice in frozen soils and thatSLOPES, SANITARY ENGINEERING. REGOLITH. accurate melting points (freezing point depressions) can be

Anderson, D.M., et al, 1179, Vol.14, p.33-38, 9 refs. determined.
Tice, A.R.

MP 1403 35-2756
SPRAY APPLICATION OF WASTEWATER EF- MARS (PLANET), SOIL WATER, ADSORPTION,
FLUENT IN A COLD CLIMATE. PERFORM- WATER VAPOR, THERMODYNAMICS, SOIL MP 1413
ANCE EVALUATION OF A FULL-SCALE MICROBIOLOGY, TEMPERATURE EFFECTS. COST-EFFECTIVE USE OF MUNICIPAL WAS-
PLANT. One of the scientific objectives of the Viking Mission to TEWATER TREATMENT PONDS.
Cassell, E.A., et al, National Conference on Environ- Mars was to accomplish an analysis of water in the Martian Reed, S.C., et a], Session on Appropriate Technology
mental Engineering, New York, July 8-10, regolith The analytical scheme originally envisioned was

1980' severely compromised in the latter stages of the Lander in Water Supply and Waste Disposal at the ASCE
Proceedin % New York, American Society of Civil Instrument package design. The presence of a duncrust National Convention, Chicago, Illinois, Oct. 16-20,
Engineers, 1980, p.620-626, 7 refs. at one of the Lander sites is taken as possible evidence 1978. ASCE preprint 3435, New York, American
Meals, D.W., Bouzoun, J.R., Martel, C.J., Bronson, for the presence of hygroscopic minerals on Mars. The Society of Civil Engineers, 1979, p.177-200, 23 refs.
W.A. demonstrated presence of atmospheric water vaporand thermo- Hais, A.B.
35-2574 dynamic calculations lead to the belief that adsorbed water 35-2751
WASTE TREATMENT, WATER TREATMENT, could provide a relatively favorable environment for endolithic WASTE TREATMENT, WATER TREATMENT,organisms on Mars similar to types recently discovered inCHEMICAL COMPOSITION, LAND RECLAMA- the dry antarctic deserts PONDS, COST ANALYSIS, STATISTICAL
TION, COLD WEATHER PERFORMANCE, HY- ANALYSIS, DESIGN.
DROLOGY, SEASONAL VARIATIONS. Treatment ponds are a coat-effective alternative for municipal

MP 1410 wastewater treatment. When compared to other secondary
ESTIMATION OF HEAT AND MASS FLUXES treatment alternatives, ponds are generally the least costly,
OVER ARCTIC LEADS. require less energy and less skilled operational attention.

MP1Thecan designed to consistently meet BOD removal
HEALTH ASPECTS OF WATER REUSE IN Andreas, E.L., Dec. 1980, 108(12), p.2057-2063, 26 requirements and can achieve significant reductions in nutn-
CALIFORNIA. refs. ents, bacteria. and viruses.
Reed, S.C., Apr. 1979, 105(EE2), p.434.435, Discus- 35-2754
sion of a paper by J. Crook, Ibid., Aug. 1978, Proc. POLYNYAS, SEA ICE, HEAT TRANSFER, MASS
paper No. 13928. TRANSFER, TURBULENT EXCHANGE, HEAT
35-2580 FLUX, ANALYSIS (MATHEMATICS). MP 1414
WASTE TREATMENT, WATER TREATMENT Recent work on the turbulent transfer of scalar quantities LAND TREATMENT SYSTEMS AND THE ENVI-
WATER POLLUTION, BACTERIA, HEALTH following a step increase in the surface value of the scalar

is directly applicable to the problem of estimating heat and RONMENT.
AEROSOLS, LAND RECLAMATION. mass transfer from Arctic leads in winter. With the transfer McKim, H.L., et al, Session on Appropriate Technolo-

relations, turbulent fluxes can be computed from standard gy in Water Supply and Waste Disposal, at the ASCE
meteorological observables; and from the Nusselt number National Convention, Chicago, Illinois, Oct. 16-20,-
equality, partitioning of the turbulent fluxes can be evaluated 1978. ASCE preprint 3453, New York, American

MP 1405 -in particular, the partitioning of the heat flux between nt 3453, New0York, Amercan
TUNDRA AND ANALOGOUS SOILS. sensible and latent components. Society of Civil Engineers, 1979, p.201-225, 47 refs.
Everett, K.R., ct al, Tundra ecosystems: a comparative Bouzoun, J.R., Martel, CJ., Palazzo, A J., Urban,
analysis. Edited by L.C. Bliss, et al. International Bi-
ological Programme 25, Cambridge University. 1981, MP 1411 35-2752
p.139-179, Refs. p.176-179. PILES IN PERMAFROST FOR BRIDGE FOUN. WASTE DISPOSAL, WATER TREATMENT,
Vasll'evskaia, V.D., Brown, J., Walker, B.D. DATIONS. LAND RECLAMATION, SEEPAGE, FLOOD-
35-2705 Crory, F.E., et al, ASCE Structural Engineering Con- ING, WASTE TREATMENT, ENVIRONMEN.
TUNDRA, SOIL FORMATION, GEOMOR- ference, Seattle, Washington, May 8-12, 1967. Con- TAL PROTECTION.
PHOLOGY, PERMAFROST, SEASONAL ference preprint 522, j196 73, 41p., 6 refs.
FREEZE THAW, VEGETATION, CLIMATIC Matlock, C.S.
FACTORS, ECOSYSTEMS, SOIL COMPOSITION, 35-2753
SOUTH SHETLAND ISLANDS, MACQUARIE IS. PERMAFROST BENEATH RIVERS, PILE DRIV- MP 1415
LAND, SOUTH GEORGIA. ING, FOUNDATIONS, BRIDGES, PERMA- SELECTED DESIGN PARAMETERS OF EXIST-
Properties of Arctic, sub-Arctic, sub-Antarctic, mountain and FROST PRESERVATION, BEARING ING SYSTEMS FOR LAND APPLICATION OF
mantime tundra soils are described. Climate. seasonal STRENGTH, SEfLEMENT (STRUCTURAL). LIQUID WASTE-A COMPUTER FILE.
freeze thaw regime of tundra soils, soil composition. geomor- SOIL TEMPERATURE, DESIGN CRITERIA, Iskandar, I.K., Annual Conference of Applied Re-
phology snd vegetation arc discussed Data on soil profiles FROST HEAVE, COUNTERMEASURES, search and Practice on Municipal and Industrial
for the South Shetland Is. Macqusne I and South Georgia STREAMS. Waste, 2nd, Madison. Wisconsin, Sep. 17-21, 1979.
are tabulated. This coperstive research study has focused considerable Proceedings, 1979, p.6 5-88, 5 refs.

attention on the ground temperatures existing beneath and 35-2757
adjacent I streams in permafrost areas An apprciation WASTE TREAT MENT, WATER TREATMENT,

MP 1406 of the changes in the thaw area beneath the stream. both
at the time of construction and for the life of tne structure. LAND RECLAMATION. COMPUTER PRO-

MUNICIPAL SLUDGE MANAGEMENT: ENVI- is essential to proper sting of the bridge founJation. Loca- GRAMS. DESIGN.
RONMENTAL FACTORS. tlion of abutments and piers outside of the potential thaw Due toincreasing interest in renovating wastewaterby applies-
Reed, S.C., ed, Oct. 1977, EPA 43019.77-004, Var. p, zone of the stream, or penetration at the most advantageou tion on land. a computer file was established to store and
6 refs. points to depths sufficient to achieve the required bearing retrieve information on design parameters. performancecharc.
35-2715 capacity. is essential The design of piles based on depth tcristics and published information on exsting land application
SLUDGES, WASTE DISPOSAL. WASTE TREAT- of embedment. adfrec .trength or dynamic driving formulas systems. The purpose of establishing this file was to

in froycn soils is tiC value if the permafrost condition provide assistance to design engineers during the planningMENT, WATER TREATMENT. LAND RECLA i , later destro)cd Lmpba ss must be placed on reaining of new land treatment system% Currently there arc aboutMATION. ENVIRONMENTAL PROTECTION. the original permafrost condition and proiding for frost 350domesticand 75 foreign systcmson file. Twohypothct-BACTERIA, LEGISLATION. AGRICULTURE. action cal examples are included for illustration.
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MP 1416 MP 1422 information via the NIMBUS satellite giving data on their
POTHOLE PRIMER; A PUBLIC ADMINIS- AQUACULTURE SYSTEMS FOR WASTEWA- position, surface pressure, and surface temperature The
TRATOR'S GUIDE TO UNDERSTANDING AND TER TREATMENT: AN ENGINEERING AS- velocities of four buoys dunng fail showed values up to

40 cm/s (35 km/day). The highest sustained velocities
MANAGING THE POTHOLE PROBLEM. SESSMENT. appear to coincide with sudden drops in air temperature.
Eaton, R.A., coord, Hanover, N.H., U.S. Army Reed, S.C., ct al, June 1980, 430/9-80.007, 127p., Schwerdtfeger (1979) has postulated a model of winds in
CRREL, t198I, 24p., 9 refs. Preliminary draft for Refs. passim. For selected papers see 35-2860 and the western Weddell Sea dominated by thermal rather than
presentation at the I Ith Annual New England Asphalt 35-2861. pressure gradient forces due to the damming of cold air
Paving Conference, University of New Hampshire, Bastian, R.K. from continental barrier and katabatic winds against the

mountains of the Antarctic Peninsula. This model is exam-Durham, N.H., 17 March 1981. 35-2859 med to explain the drift rates associated with cold air outbreaks.
Bilello, M.A. WASTE TREATMENT, WATER TREATMENT, (Auth)
35.2758 SANITARY ENGINEERING, PONDS, COLD
ROAD MAINTENANCE, PAVEMENTS, DAM. WEATHER PERFORMANCE.
AGE, FROST ACTION, MUNICIPAL ENGI. MP 1423 MP 1428
NEERING, SAFETY, FATIGUE (MATERIALS), ENGINEERING ASSESSMENT OF AQUACUL- DELINEATION AND ENGINEERING CHAR kC-
DRAINAGE, CRACKING (FRACTURING). TURE SYSTEMS FOR WASTEWATER TREAT- TERISTICS OF PERMAFROST BENEATH THE

MENT: AN OVERVIEW. BEAUFORT SEA.
Reed, S.C., et al, June 1980, 430/9-80-007, p.1-12. Sellmann, P.V., et al, Environmental assessment of the

MPBastian, R.K., Jewell, W. Alaskan continental shelf, Vol.4. Hazards. Princi-
LAND TREATMENT- PRESENT STATUS, F 35-2860 pal investigators' annual reports for the year ending
TURE PROSPECTS. . WASTE TREATMENT, WATER TREATMENT, March 1980, Rockville, Md., U.S. National Oceanic
Pound, C.E.,etal, June 1978, 48(6), p.98-102, Also in: SANITARY ENGINEERING, PONDS. and Atmospheric Administration, 1981, p.125-157,14
Articles on water and waste treatment, pollution con- refs.
trol and related subjects. Reprinted from Civil engi- MP 1424 r efsK
nearing, Sep. 1977 through Sep. 1978, (19791, p.76- MODELING A VARIABLE THICKNESS SEA Chamberlain, E.J., Delaney, A., Neave, K G.8e. ICE COVER. 35-3256

Crites, R.W., Reed, S.C. Hibler, W.D., 111, Dec. 1980, 108(12), p.1943-1973,62 SUBSEA PERMAFROST PERMAFROST DISTRI-

35-2760 refs. BUTION, BOTTOM SEDIMENT, DRILL CORE

LAND RECLAMATION, SEWAGE TREAT- 35-3514 ANALYSIS, MAPPING, ENGINEERING, SEIS-

MENT, WASTE TREATMENT, WATER TREAT- SEA ICE, ICE COVER THICKNESS, SEASONAL MIC REFRACTION, WAVE PROPAGATION

MENT, LEGISLATION, WATER POLLUTION, VARIATIONS, DRIFT, THERMODYNAMICS,
COST ANALYSIS. MODELS, LATENT HEAT, POLYNYAS, MASS MP 1429

BALANCE, ICE EDGE, ANALYSIS (MATH- LAKE CHAMPLAIN ICE FORMATION AND
EMATICS). ICE FREE DATES AND PREDICTIONS FROM

MP 1418 MP 1425 METEOROLOGICAL INDICATORS.
EPAPOLICYONLANDTREATMENTANDTHE SEASONAL GROWTH AND ACCUMULATION Bates, R.E., Eastern Snow Conference, 37th. Pro-
CLEAN WATER ACT OF 1977. OF NITROGEN, PHOSPHORUS, AND POTAS- ceedings, Peterborough, Ontario, Canada, 1980,
Thomas, R.E., et a], Mar. 1980,52(3), p.452-460, 10 SIUM BY ORCHARDGRASS IRRIGATED WITH p.125-143, 10 refs. For another version of this paper
refs. MUNICIPAL WASTE WATER. see 34-1745.
Reed, S.C. Palazzo, A.J., Jan.-Mar. 1981, 10(1), p.64 -68, 23 refs. 35-3153
35-2759 35-3515 LAKE ICE, ICE FORMATION, ICE GROWTH,
WASTE TREATMENT. WATER TREATMENT, WASTE TREATMENT, WATER TREATMENT, FREEZEUP, ICE BREAKUP, WEATHER FORE.
LAND RECLAMATION, LEGISLATION, IRRIGATION, LAND RECLAMATION, VEGE- CASTING, ICE FORECASTING, WATER TEM.
WATER POLLUTION, DESIGN. TATION, GROWTH, SEASONAL VARIATIONS, PERATURE, WIND VELOCITY, LANDSAT,

GRASSES, NUTRIENT CYCLE. NAVIGATION.
A 2-year field study was performed to determine the seasonal A 19-year record of annual closing and opening dates of

MP 1419 growth and nutrient accumulation of a forage grass receiving the Lake Champlain ferry season was found to accurately
TRAVELING WAVE SOLUTION TO THE PROB- 7 5 cmlweck of domestic primary-treated waste %ater The approximate the freeze-over and breakup dates for the ferry
LEM OF SIMULTANEOUS FLOW OF WATER average N and P concentrations in the waste water were crossing area between Gordon Landing, Vermont. and Comber-
AND AIR THROUGH HOMOGENEOUS FOR- 315 . and 6 I mg/liter, respectively An Cstubhlshed sward land Head. N Y These lake navigation records, when
AUSN EDAIR Tof Pennlate' orchardgrass (Dsctylisglomcrata L)was managcd compared statistically with the lake's wintertime thermalon an annual three-cutting system. Grass samples were structure and climatological data for the same years of at
Nakano, Y, Feb. 1981, 17(1), p.57-64, 16 refs. taken periodically during the growing season to determine nearbyLakeChamplainlocationsallowedaccuratepredictions
35-2796 plant dry matter accumulation and uptake of N, P. and of ice formation From nearb) air temperature records.
POROUS MATERIALS, WATER FLOW, AIR K. cumulative freezing degree-day (C) curses were plotted for
FLOW, WAVE PROPAGATION, HYDRAULICS, MP 1426 each year of record and ice formation dates and standard
BOUNDARY LAYER, WE"TABILITY, ANAL- REVIEW OF SEA-ICE WEATHER RELATION. deviations were predicted with considerable accuracy Sev-
YSIS (MATHEMATICS). SHIPS IN THE SOUTHERN HEMISPHERE. eral methods of predicting ice formation on Lake Champlain
A traveling wave solution was derived for the problem of Ackley, S.F, 1981, No.131, Sea level, ice and climatic were attempted The most accurate approach used a combi-
simultaneous low of water and air through homogeneous change. proceedings of the symposium held 7-8 Dec. method of predmctig ice groth rates is shown and the
porous media. The properties of the solution generally 1979, edited by I. Allison, p.127-159, Refs. p.157-159. influence of wind speed on ice cover formation and prediction
depend upon the hydraulic characteristics of a given problem. ater such as this is also discussd.
The properties of the solution are presented for a specific 35-3026 on large body of

case in which the hydraulic characteristics arc given in specific SEA ICE DISTRIBUTION, WEATHER, WIND
functional forms For this specific case a singularity occurs (METEOROLOGY), OCEAN CURRENTS, AN-
in the solution of both a saturated-unsaturated boundary TARCTICA. MP 1430
and a wetting front. Some applications of the solution Within the last decade data on sea ice from satellite coverage NEW 2 AND 3 INCH DIAMETER CRREL SNOW
are discussed, have become available for the Southern Hemisphere. The SAMPLERS.

data record is reviewed with some consideration gi,cn to Bates. R.E., et al, Eastern Snow Conference, 37th.
the different mchanisms of ice advection by wind forcing. Proceedings, Peterborough, Ontario, Canada, 1980,

MP 1420 thermodynamic growth, and ocean mixing These mech- p 199-200. I ref. Extended abstract
INTERNATIONAL AND NATIONAL DEVELOP- anisms control the ice edge around Antarctica and lead Rand, J H. Rcdfield. R
MENTS IN LAND TREATMENT OF WASTEWA- to the characteristic advance-retreat relationships for the

Weddell Sea. East Antarctica. and the Ross Sea Recent 35-3163
TER. statistical and function (EOF) analyses have shown two primary SNOW SAMPLERS. ROOFS, SNOW LOADS,
McKim, H L., et al, Technology Transfer Seminar on areas of higher annual variation of sea ice conditions which SNOW WATER EQUIVALENT, ICE LENSES
Effluent Irrigation under Prairie Conditions, Regina. are presumed to be of dynamic (winds and currents) rather
Saskatchewan, Jan. 24-25, 1979. Papers, Canada, than thermodynamic (temperature) origin. It is postulated
Environmental Protection Service, [1979j, 28p., 58 that atmospheric forc;em of the sea ice s)stem causes changes MP 1431
refs. in afr-sea energy transfers that then drive the atmosphere SEA ICE STUDIES IN THE WEDDELL SEA
Jenkins, T.F., Martel, C.J., Palazzo, A.J. to its own anomaly condition. Further correlations that

may define the mechanism of sea ice response to the forcing ABOARD USCGC POLAR SEA.
35-2794 fields and supply stronger evidence of wcather and climate Ackley, S.F.. et al. 1980, 15(5). p.84 -9 6. 7 refs
WASTE TREATMENT, WATER TREATMENT, responses to ice variations. may be available b) analysis Go,. A.. Buck, K.R.. Golden. K M
LAND RECLAMATION, PONDS, IRRIGATION, of the Global Weather E'perimcnt drifting buoy data obtained 35-3188
INTERNATIONAL COOPERATION. during 1979 (Auth mod) SEA ICE. DRIFT. BIOMASS. WEDDELI. SEA.

MP 1427 The purpose of this study wa, ,.. cstigtc sccral charactcris.
SEA-ICE ATMOSPHERE INTERACTIONS IN tics of Weddell Sea pack ice that may affect the relative

MP 1421 THE WEDDELL SEA USING DRIFTING roles of dynamics and thcrn:od) namicsof pack ice dcveliipmcnt
TOXIC VOLATILE ORGANICS REMOVAL BY BUOYS. in this region The ph)sicat and strctural properties of

OVRLNDFOWLADTREATMENT. A y 9, 3the pack ice v urc~ed using core samples SignificantOVERIANDNT. Ackley. S.F. 1981. No.131.Sealel. icandchmatic amounts of frard ice were found. If this formation of
Jenkins, T F, ct al, Water Pollution Control Fedcra- change proceedings of the symposium held 7-8 Dec frail ice i% as widespreaa. as suspected. then the role of
tion. Annual Conference, 53rd, Las Vegas, Nev. 1979. edited by I. Allison. p.177-191. 23 refs deformation (the opening and losing of leads and pol)n)aso
Sep. 28-Oct. 3. 1980. Proceedings of the research 35-3029 ma) have a greater role in the formation of Weddell Sea
symposia cPreprintsj, Washington. D.C., Water Pol- SLA ICE. ATMOSPHERIC CIRCULATION. PACK pack ice than similar prri ess.s do in the arctic patk I our
lutton Control Federation, (19811, 14p., 27 refs. ICE, ATMOSPHERIC PRESSURE. DRIFT. AIR data buo z were dcploed The ital locations arc shown.
Leggett, DC. Martel, CJ. Peters, R.E., Lcc. CR TL and the studies for whic', the buo) data %ill be used are

STEMPERATURE, WIND FACTORS. WEDDELL discussed Obscrvations during the cruise confirmed the
35-2894 SEA. ubiquitous presence of alg:e in nearly alt foims of ice sampled
WASTE TREATMENT, WATER TREATMENT. Air-dropped data buoys were placed on the Veddell Sea and point it) close links betecn pack .c formation and
SURFACE WATERS. FLOODING. pack ice during December 197A These buo)s transmit enhanced algal produmc',,n
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MP 1432 a freezing soil the soil water flow model and heat transport tao soils, Windsor sandy loam and Charlton silt loam. Sec.
ABIOTIC COMPONENTS; INTRODUCION. model marameter are restricted in spatial gisdients according ondary treated waste water was applied to each soil at

to the spatial gradient of modeled unfrozen water content, the rate of 3.8 centimeters twice weekly for 25 weeks.
Brown, J., Tundra ecosystems: a comparative analysis. A freezing soil model based on the concept of isotherma Furthermore, (15) N-enriched NH4 cation-N was applied.
Edited by LC. ajliss, O.W. Heal and J.J. Moore. In- phase change of soil water is proposed as an alternative at the beginning of the experiment, in one waste water
ternational biological programme, No.25. Cambridge approach. application. A mixture of grasses was grown on each

Press, 1981, p.79. MP 1433 lysimeter and was harvested every 2 to 4 weeks. Solution
University samples were collected and analyzed for Nand the soil

CYLINDRICALPHASECHANGEAPPROXYMA- water pressure head was monitored frequently at different
ECOSYSTEMS, HYDROLOGY, CLIMATIC FAC- TION WITH EFFECTIVE THERMAL DIF- soil depths. Model predictions agreed well with pressure
TORS, SOILS, SITE SURVEYS. FUSIVITY. head data with depth and time, a' well as gravimetrically
MP 1433 Lunardini, V.J., Apr. 1981, 4(2), p.147-154, 13 refs. determined soil water content with depth for the two soils.
ANALYSIS OF PROCESSES OF PRIMARY 35-3671 (Auth. mod.)
PRODUCTION IN TUNDRA GROWTH FORMS. PHASE TRANSFORMATIONS, FREEZE THAW
Tieszen, LL, et at, Tundra ecosystems: a comparative CYCLES, THERMAL DIFFUSION, PERMA- MP 1442
analysis. Edited by L.C. Bliss, O.W. Heal and J.J. FROST HEAT BALANCE, LATENT HEAT, PIPES ICE DISTRIBUTION AND WINTER SURFACE
Moore. International biological programme, No.25, (TUBES), ANALYSIS (MATHEMATICS). CIRCULATION PATTERNS, KACHEMAK BAY,
Cambridge University Press, 1981, p.285-356, Refs. No exact, general, solution exists for phase change in a ALASKA.
p.348-356. cylindrical geometry. In fact, even approximate solutions Gatto, L.W., International Geoscience and Remote
35-3384 are rare and limited in applicability. The use of the Sensing Symposium (IGARSS'8 1), Washington, D.C.,
TUNDRA, BIOMASS, GROWTIH, NUTRIENTCY- effective thermal diffusivity concept has allowed a closed June 8-10, 1981. Digest, Vol.2, New York, Institute
CLE, WATER RESERVES, CLIMATIC FACTORS, form approximate solution to be genersted for phase change of Electncal and Electronics Engineers, 1981, p.995-

around a circular cylinder in an indefinite medium. The
SEASONAL VARIATIONS, SOIL TEMPERA- effective diffusivity method permits solutions to be found 1001, 6 rots.
TURE, PHOTOSYNTHESIS. for phase change problems merely by solving the usually 35-3591
MP 1434 line:, 7iro latent heat problem analogous to the phase change SEA ICE DISTRIBUTION, OCEAN CURRENTS,
POINT BARROW, ALASKA, USA. problem. Phase change problems are often intractable REMOTE SENSING, WIND FACTORS, LAND-

. with the usual mathematical methods. The cylindrical SAT, WINTER, SEASONAL VARIATIONS,
Brown, J., Tundra ecosystems: a comparative analysis. formulae given here are shown to be of acceptable accuracy. UNITED STATES-ALASKA-KACHEMAK
Edited by L.C. Bliss, O.W. Heal and J.J. Moore. In- for mot engineering purpoes, over a wide range of parameters
ternational biological programme, No.25, Cambridge No other simple, closed form, approximation is known for DAY.
University Press, 1981, p.77 5-77 6, I ref. the cylindrical system. Although the accuracy of the effec.
35-3400 tive diffusivity method has been demonstrated for the cylindri. MP 1443
TUNDRA, ECOSYSTEMS, VEGETATION, cal geometry, application to other geometries must be verified. INLET CURRENT MEASURED WITH SEASAT-
METEOROLOGICAL DATA, ANIMALS, OR- MP 1439 1 SYNTHETIC APERTURE RADAR.
GANIC SOILS, DECOMPOSITION, GEOMOR- COASTAL-INLAND DISTRIBUTIONS OF SUM- Shemdin, O.H., et al, Oct. 1980,48(4), p.35-37,4 refs.
PHOLOGY, UNITED STATES-ALASKA--BAR- MER AIR TEMPERATURE AND PRECIPITA- Jain, A., Hsiao, S.V., Gatto, LW.
ROW. TION IN NORTHERN ALASKA. 35-3704

MP 1435 Haugen, R.K., et i, Nov. 1980, 12(4), p.403-412, 22 WATER INTAKES, WATER FLOW, RADAR
HEAT TRANSFER IN COLD CLIMATES. refs. ECHOES, MICROWAVES, VELOCITY.
Lunardini, V.J., New York, Van Nostrand Reinhold 35-3196
Co., 1981, 731p., 35 refs. TUNDRA, PRECIPITATION (METEOROLOGY), MP 1444
35-29, 7AIR TEMPERATURE, SHORES, LONG RANGE EFFECTIVENESS OF LAND APPLICATIONHEAT TRANSFER, MASS TRANSFER, PERMA- FORECASTING, WIND FACTORS, UNITED FOR PHOSPHORUS REMOVAL FROMFROST PHYSICS, TEMPERATURE EFFECTS STATES-ALASKA-NORTH SLOPE. MUNICIPAL WASTE WATER AT MANTECA,PHASE TRANSFORMATIONS, SOIL PHYSICS, Using data from summer air temperature stations from the CALIFORNIA.PSE ANOEMROND , SOWPHY , inlandtundratotheimmediatecoastalarea, regressionanalyses Iskandar, I.K., et al, Oct.-Dec. 1980, 9(4), p.616-621,STEFAN PROBLEM, GROUND ICE SNOW PHY- of the air temperature data from 1975 to 1978 were used
SICS, SOIL WATER, COLD WEATHER SURVIV- topredicttemperaturevaluesacrostheAlaskan ArcticCoastal 18 refs.
AL, SOLAR RADIATION. Plain based upon latitude and longitude. This provides Sycrs, J.K.
MP 1436 the best approximation of average values based on existing 35-3705
MP 1436 Cdata. Mean monthly temperature, mean daily range of SOIL CHEMISTRY, WASTE DISPOSAL, WATERINVESTIGATION OF THE ACOUSTIC EMIS- temperature, andthawtng-degreedaysallhncreasewithdistance TREATMENT, IRRIGATION, WASTE TREAT-
SION AND DEFORMATION RESPONSE OF FI- from the coast. The estimated July normal for Atkasook. MENT.
NITE ICE PLATES. 48 km south of the coast, is 8.7 C, while the established The concentrations of dissolved inorganic phosphate (DIP)
Xirouchakis, P.C., et al, Offshore Technology Confer- 30-yr normal for Barrow, on the coast, is 3.7 C. in soil solution collected at 08 and 1.6 in i sols which
ence, 13th, Houston, Texas, May 4-7, 1981. Proceed- July average temperature 6 km due south of the open water had

of Prudhoe Say is 2 C higher than on the immediate coast. had received municipal waste water for 4 and 13 years
ings, Vol.3, 1981, p.123-133, 34 refs. Within the area under the dominant influence of the sea ranged from 7 3 to 13.9 microgram Pml. In some case,
St. Lawrence, W.F. breeze, regression analyses suggest a more precise relationship thee concentrations were higher than that in the added
35-3448 between art temperature and distance along the prevailing waste Water. Sorption studies indicated that the ability
ICE CRACKS, ICE ELASTICITY. PLATES, wind vector (N73 E) than between temperature and distance of soils from the control site to remove added P from

solution was low. Waste water addition caused a substantial
ACOUSTIC MEASUREMENT. VISCOELASTICI- due north to the am decrease in the P sorption capacity of surface soils and
TY, CRACKING (FRACTURING), ICE CRYS- MP 1440 a marked change in isotherm shape from a curvilinear to
TALS, FLEXURAL STRENGTH. MODELING NITROGEN TRANSPORT AND an essentially linear isotherm Sorption capacity generally
A procedure is described for monitoring the microfracturing TRANSFORMATIONS IN SOILS- 1 increased down the profile to 60 cm on the treated sites
of ice plates subjected to constant loads. Sample time THEORETICAL CONSIDERATIONS. Only a small proportion of the total P accumulated from
records of fresh water ice plate deflections as well as Corre i HR ETa A p 1981, waste water addition was in the organic form Large
aponding total acoustic emission activities are presented Satir, H.M., et al. Apr. 1981, 131(4), p.233-241, 24 amounts of P were extractable by 001 M CAC12. particularly
The linear elastic as well as viscoclastic response for a rets. For Pt. 2 see 34-4080. in the upper 45 cm of the profiles receiving waste water.
simply supported rectangular ice plate is given In the Iskandar, I.K. Although lack of crop removal of P and a high infiltration
present investigation acoustic emission methods are used 35-4081 rate may be partly responsible for the poor performance
to study the microfractunng activity in polycrystaline ice SOIL CHEMISTRY, NUTRIENT CYCLE, TRANS. of the Manteca system in terms of P removal from waste
subjected to flexural loas. The relationship between acous- FORMATIONS,the ery low P sorption capacity of the soil is regarded
tic emissionsand the time dependent inelastic flexural deform F
tion in ice is studied Furthermore. the influence of the WASTE TREATMENT, WATER TREATMENT,
magnitude of the applied load and the rate of deformation MATHEMATICAL MODELS.
on cracking activity is explored. A numerical model was developed to simulate water and MP 1445

nitrogen transport and transformations through water-un- MODELING HYDROLOGIC IMPACTS OF WIN-
M EP R 13 Msaturated. multilayered soil profiles The nitrogen transfor- TER NAVIGATION.

SOME APPROACHES TO MODELING PHASE mation processes considered acre nitrification. denrification. Daly, S.F., et al, Specialty Conference Water Forum
CHANGE IN FREEZING SOILS. immobilization. mineraliation, andionicexchangeofammon- '81, San Francisco. Aug. 10-14, 1981. Proceedings.
Hromadka, T.V., 11, et al, Apr. 1981.4(2),p.137-145, um. Plant uptakes of water and nitrogen were also included Vol.2, New York. American Society of Civil Engt-
II refs. An explicit-implicit finite difference approximation method neers, 1981, p 1073-1080, 12 refs.Guymon, G.L., Berg. R.L. was used to solve the nitrogen transport and transformation

equations simultaneously with the water flow equation. Weiser, J.R.
35-3670 Model evaluation and sensitivity analysis for a wide range 35-4166
SOIL FREEZING, PHASE TRANSFORMA- of values for the rate of nitrification. distribution coefficient ICE NAVIGATION. ICE LOADS, ICE BOOMS,
TIONS. THERMAL REGIME, UNFROZEN for ammontum exchange. and rate of N uptake were mestigat- ICE CONTROL. ICE JAMS. RIVER ICE, LAKE
WATER CONTENT, SOIL WATER, MATH- ed. (Auth.) ICE. WATER LEVEL. WATER FLOW. MODELS.
EMATICAL MODELS. MP 1441 This paper reports on a study undertaken to determine the
Phase change effects associated aith freezing soils dominate MODELING NITROGEN TRANSPORT AND hdrologic and h)drauic impacts of a proposed winter naviga-
the thermal state of the soil regime. Furthermore. freezing TRANSFORMATIONS IN SOILS: 2. VALIDA- tn demonstration program on the St Laarence River The
of soil water influences the soil moisture regime by providing udy assd the impacts of modifying currently operational
a moisture sink which tends to draw mobile soil moisture TION. ice control booms on the levels and flows of Lake Ontrio
to freezing fronts. Consequently. it is critical to general Iskandar, I.K , et al, May 1981. 131(5). p.303-31 2 . 12 and the St Laarence Rter at several locations to control
purpe models that soil ater phase change effects and refs. For Pt. I see 35-4081. ice lamming and subsequent adverse effects on the Moses.
the interrelated problem of csvitating the moisture sink SrIim. H.M. Saunders Power Dam. The study assumed thut an ice
effects (i.e.. conversion of liquid ater to ice) be accurately 35-4080 control boom vould be modified to allow vessel transits
modeled. The choice of such a model will not only SOIL CHEMISTRY. NUTRIENT CYCLE, TRANS. for ainter navigmion A pof-dimensional h)dralic iran-
influence the precision of simulated temperatures and water FRnt model that simulated - profis and flow% in the
contents in a freezing soil. but will also have a significant FORMATIONS, WASTE TREATMENT. WATER St l.aarence River under bolh ipen water and ice covered
impact on computational etficiency. A review of several TREATMENT. IONS, MODELS. condition% was utilired i, determine the impacts of the
current models that assume unfrorenwatercontentisfunction- The nitrogen model described in Part I was evaluted using increased ice iovcr thicki,.%s downstream caused h) this
ally related to subfreezing temperature' indicates that within experimental data from a greenhouse I)stmcter study for modification. (Auth mi,, I
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MP 1446 MP 1451 MP 1455
SNOW REMOVAL EQUIPMENT. STRENGTH OF FROZEN SILT AS A FUNCTION ON THE ACOUSTIC EMISSION AND DEFOR-
Minsk, LD., Handbook of snow: principles, processes, OF ICE CONTENT AND DRY UNIT WEIGHI. MATION RESPONSE OF FINITE ICE PLATES.
management and use. Edited by D.M. Gray and D.H. Sayles, F.H., et al, Internatioral Symposium -n Xirouchakis, P.C., et al, International Conference on
Male, Toronto, Pergamon Press, 1981, p.648-670, 11 Ground Freezing, 2nd, Trondheim, Norway, June 24. Port and Ocean Engineering under Arctic Conditions,
refs. 26, 1980. Preprints, Trondheim, University, Norwe- 6th, Quibec, Canada, July 27.31, 1981. Proceedings,
35-3762 gian Institute of Technology, 1980, p.109-119,12 trfs Quibec, Canada, Universite Laval, 1981, p.385-394,
SNOW REMOVAL, EQUIPMENT, ROAD Carbee, D.L. 15 refs.
MAINTENANCE, WINTER MAINTENANCE. 36-9 St. Lawrence, W.F.

FROZEN GROUND STRENGTH, GROUND WA. 36-226
TER, WATER CONTENT, STRESS STRAIN DIA. ICE ACOUSTICS, ICE. CRACKS, FRACTURING,

MP 1447 GRAMS, COMPRESSIVE PROPERTIES, FLEXURAL STRENGTH, ICE LOADS, ICE
APPLICATION OF REMOVAL AND CON. GROUND ICE, LOADS (FORCES), GRAIN SIZE. CRYSTAL STRUCTURE, MICROSTRUCTURE,
TROL METHODS. SECTION 1: RAILWAYS; A total of 45 unconfined compression tests were conductej ICE DEFORMATION, STRESSES, STRAIN
SECTION 2: HIGHWAYS; SECTION 3: AIR: on frozen specimens of remolded. satuited Fairbanks sit TESTS, ANALYSIS (MATHEMATICS).
SEOTTON 2HG W S S TO 3AR at dry unit weights ranging from 993 to 1490 kilograms In the rst investigation acoustic emission methods are
Minsk, L.D., et al, Handbook of snow: principles, per cubic meter with total water contents ranging from ud to study the microfracturing activity in polycrystallineM ,L .to 0.28 to 058. The rate of stran was 0 Is. Using ice.subected to fleural loads Eperimental results obtained
ceases, management and use. Edited by D.M. Gray the criteion that the ice matrix i the soil fractures a i the laboratory idicate that the acoustic emissions recorded
and D.H. Male, Toronto, Pergamon Press, 1981, the fitst point of significant yield shown in the stress-strain from ice are important in describing the deformation and
p.671-706, 24 refs. curve, which occurs at less than 001 strain in this study, frsc:tre of ice.
Brohm, D R., Cohen, S., Hawkins, L.M.E. the "ice matrix strength" is shown to be nearly proportional

to the volumetric ice content of the soil for these tests. MP 145635-3763 The strength at 02 strain appears to be nearly independent DYNAMIC ICE-STRUCTURE INTERACTION
SNOW REMOVAL, ICE CONTROL, WINTER of th.: dry unit weight and water content of the soil. ANALYSIS FOR NARROW VERTICAL STRUC-
MAINTENANCE, ROAD MAINTENANCE, TURES.
RAILROADS, AIRPORTS, BRIDGES, EQUIP- Eranti, E., et a], International Conference on Port and
MENT, WHITEOUT, SNOW FENCES, SAND- Ocean Engineering under Arctic Conditions, 6th,
ING. Quibec, Canada, July 27-31, 1981. Proceedings,

MP 1452 Quibec, Canada, Universit6 Laval, 1981, p.472-479, 7
OVERCONSOLIDATION EFFECTS OF refs.

MP 1448 GROUND FREEZING. Haynes, F.D., MiUttlnen, M., Soong, T.T.
ICE CONTROL AT NAVIGATION LOCKS. Chatmbclain, E.J., International Symposium on 36-233
Hanamoto, B., Specialty Conference Water Forum Ground Freezing, 2nd, Trondheim, Norway, June 24- ICE SOLID INTERFACE, ICE MECHANICS, ICE
'81, San Francisco, Aug. 10-14, 1981. Proceedings. 26, 1980. rreprints, Trondheim, University, lvorwe- LOADS, ICE PRESSURE, ICE STRUCTURE, DY-
Vol.2. New York, American Society of Civil Engi- gian Institute of Technology, 1980, p.325-337, 10 refs. NAMIC LOADS, PENETRATION TESTS, EX-
neers, 1981, p.1088-1095. 36-27 PERIMENTATION, FATIGUE (MATERIALS).
35-4168 SOIL F.EEZING, CLAY SOILS, FREEZE THAW This paper describes a method of computing the ice force
ICE CONTROL, ICE NAVIGATION, LOCKS TESTS, FROZEN GROUND SETTLING, FROZ- and response of the structure on the basis of information
(WATERWAYS), BUBBLING, TESTS. END given for ice velocity and properties of ice and the structure.(WAERW YS) BBBLNGTESS.EN GROUND STRENGTH, FROZEN GROUND The method is a step-by-step procedure using mode shape
" method for controlling ice at navigation locks is presented. MECHANICS, SOIL WATER MIGRATION, analysis mvolvig two baste phases During the first phase
A high-flow air screen placed across the entrance of a lock WATER CONTENT, STRESSES, DENSITY the structure penetrates into the ice sheet until a random
holds back ice floating downstream or pushed head of traffic. (MASS/VOLUME), SOIL STRUCTURE. loading rate dependent ice strength is rci.hed The ice
The analysis is based on low-flow bubbler systems. e Settlement of clay Iols after freezin and thawig is the sheet then fails within an area with finite length. Both
appicabiltyothis lanralyi to hg h .sresult of the sucton forces that draw pore water to the the penetration and the failed zone are assumed to depend
by conducting laboratory tests. (Auth.) freezing front. Thcse suction forces cause an increase linearly on force. The ice forces and structural responses

in the effective stress on the clay beneath the freezing have been computed for a test structure at the U.S. Army
front, and thus cause an overconsohdation of the clay. As Cold Regions Research and Engineering Laboratory in Hano-

MP 1449 these suction forces often exceed I atmosphere, their direct ver, New Hampshire, and the results are found to be consistent
ICE CONTROL ARRANGEMENT FOR WINTER measurement is not easy. The volume changes resulting with those actually measured in laboratory experiments.

from the freezing and thawing of clays are related to the MP 1457NAVIGATION. plastic limit and have been observed in the laboratory to SUMMER CONDITIONS IN THE PRUDHOE
Perham, R.E., Specialty Conference Water Forum'81, be as high as 257. If provisiois are not made to account BAY AREA, 1953-75.
San Francisco, Aug. 10-14, 1981. Proceedings. for!hesevolumechangesinagroundfreezingproject.consider- Cox, G.F.N., et &I, International Conference on Por
Vol.2, New York, Amencan Society of Civil Engi- able damage to structures can occur from settlement and , G e t EnginternatnAl Conrneon Pt
neers, 1981, p 1096-1103, 9 refs. the resulting stresses. and Ocean Engineering under Arctic Conditions, 6th,
35-4169 Quibec, Canada, July 27-31, 1981. Proceedings,
ICE NAVIGATION, ICE CONTROL, RIVER ICE, Qu6bec, Canada, Universitt Laval, 1981, p.799-808, 9ICE AVIATIO , IE CO TRO, RIER CErefs.
ICE JAMS, ICE BOOMS, WATER LEVEL Dihn W.S.
This paper presents a four-year summary of the rasin effects 3 .26
of the booms on ice and ship interaction and vice-versa. MP 1453
Throughout the four winter seasons, relatively small quantities STUDY OF THE CHOANOD.AGELLATES A E STRIBUTION, ICE CONDITIONS,
of ice were lost ovcr and between the booms Ship S OC THE WEDELL RADIOMETRY, SEASONAL VARIATIONS, PE-
usually slid through without influencing the boom force levels, (ACANT OECIDAE) FROM THE WEDDELL TROLEUM INDUSTRY, ICE BREAKUP,
although, at times, the change they wrought could be large. SEA, INCLUDING A DESCRIPTION OF DIA- FREEZEUP.
One boom needed strengthening and artificial islands were PHANOECA MULT7ANNUL4TA N. SP. Long-term, site-specific statistics on the summer ice cm,.iiions
added for ice stability upstream. Thesedevicesandfrequent Buck. K.R., Feb. 1981, 28(l), p.47-54, 20 refs. in the Harrison Bay-Camden Day area are presented in
icebreaker operations %erc able to compensate for the ice 36-454 probabilistic terms The statistics are based on twenty.
movement caused by winter navigation in this area SEA ICE, MICROBIOLOGY, MARINE BIOLO- three years of ice obsenations acquired b) commercial ships

GY, ANTARCTICA-WEDDELL SEA. and icebreakers. ice reconnaissance flights, and vaious satel.
Eight species of loricate choanoflagcllates (Acanthoecidac) lites Data is given on breakup and freezcup dates, the

MP 1450 have been observed, by light and elcctron microscopy in first occurrence of open water, and the number of continuous
KINETIC NATURE OF THE LONG TERM samples obtained from the Weddell Sea durng the austral and total open water days The impact of the summer
STRENGTH OF FROZEN SOILS. summer of 1977. The distribution of most species within ice conditions on petroleum anivities in the study area

the Weddell Sea was widespread. Habitats included the are also briefly discussed
Fish, A.M., International Symposium on Ground water column, the edge of (or ponds on) ice floes, and MP 1458
Freezing, 2nd,Trondheim, Norway, June 24-26, 1980 the interior of ice floes The distributional, environmental. PRELIMINARY RESULTS OF ICE MODELING
Preprints, Trondheim, University, Norwegian Insti. habitat. andlor morphological range of all previously descnbed IN THE EAST GREENLAND AREA.
tute of Technology. 1980. p.95.108. 23 refs. species is expanded Methods of anation of transverse Tucker. W.B., et al. International Conference on Port
36-8 costal diameters between genera may be potentially useful
FROZEN GROUND STRENGTH, SOIL CREEP, to the understanding of taxonomy and ph)logen) of this and Ocean Engineering under Arctic Conditions, 6th.
ROE ONSTRESSES, SOIL TEXTURETR TE : famil. (Auth mod) QuEbec, Canada. July 27-31. 1981. Proceedings,
STRESSES, SOIL TEXTURE, TRIAXIAL TESTS, QuEbec. Canada. UniersitE Laval, 1981. p.867-878.
RHEOLOGY, TEMPERATURE EFFECTS. 13 refs
ANALYSIS (MATHEMATICS). Hibler. W.D.. III
Temperature dependencies of the failure activation creg) 36-267
of frozen soils in the temperature range from -055 to - ICE MODELS, ICE PLASTICITY. STRESSES.
20C were studied The 3nat)sis was based tpon esperimen- MP 1454IC MOES IEPL TCTY SRSE.
taldataonthelongim,nfoilureofsixfrozensoils Manches- NUMERICAL SOLUTIONS FOR RIGID-ICE DRIFT. THERMODYNAMICS. SEA ICE. BUOY-
ter and Oitawa sands. Suffield and Ha-Ba)oss clays. Ilanover MODEL OF SECONDARY FROST HEAVE. ANCY. VISCOSITY.
silt and Keloscy sandy lonam The faurte tlvataton energy O'Neill. K., et al International Symposium on Ground A sea ice model which emplos a tscousplastic constitutihe
was expressed as a function of the theological parameters ta has bees applicd to the East Greeslanil ares The
of the long-term strength equation in the form of the sum Freezing. 2nd. Trondheim. Norway. June 24-26. 1980. model in run on a 40-km spatial scalc at I 4 da) time
of two components an iniltal *slue that is independent Preprints. Trondheim. University. Norwegian Insti- steps for a 60-d& period. using forcing dsis beginning I
of failure stress and a stress-dependent increment of the tute of Technology. 1980. p.656-669. 10 refs. October 1979. Preliminar) results ceif) that the model
activation energy Tne anastsis showcd that the initial Miller. R.D. predicts reasonable thicknesses and velocities well withm
value of the failuw activation energy varied betwen the 36-54 the ice margin Separate simulations show that thermody.
limits of 104 and 194 kcalmole, the varialion of stress. FROSTnics only and free drift with thONDedynamics produce
dependent increments was between 0 3 and 6 6 kcal R In particular, the free dnfa semulatonand the sum varied from 129 to 19,7 kcal mole The ING. ICE FORMATION, ICE LENSES. ANAl- prodqesunreahsultce tartcri th cxcs drift toward
mallet initial and sum values of the activation cnerS) refer YSIS (MATHEMATICS). TEMPERATURE EF- the coast and unreasonable nesrshore thihkncses The

to the clay mils and the grtecr values to the sand) sois FECTS. net results of these simulations tend to verify PI- internal
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ice stress, thermodynamics, and ice import must be considered from stru-tu eless to stratified with interspersed lenses and The contribution of brine layers to observed reflective anisotro
to properly model this region. discontinuous laminae. and generally possesses a well.defined py of sea ice at 2100 MHz is quantitstive) assessed, and
MP 1459 pebble fabric, a theoretical explanation for observed reflective anisotropyPOOLING OF OIL UNDER SEA ICE. MP 1463 is proposec in terms of nisotropic electric flux penetrationKovacs, A., etal, nternational Conference oc Port ECOLOGICAL IMPACT OF WHEELED, into the brne layters. The sea ice is assumed to be

a strtified diesectrc consisting of prue ice containing ellipsoi-and Ocean Engineering under Arctic Conditions, 6th, TRACKED, AND AIR CUSHION VEHICLE dal conducting inclusions (brine layers) uniformly aligned
Qubec, Canada, July 27-31, 1981. Proceedings, TRAFFIC ON TUNDRA. with their long axes perpendicular to the preferred crystallo-

Abele, G., International Society for Terrain.Vehicle graphic c axis direction The asymmetrical geometry of
Qu6bec, Canada, Universiti Laval, 1981, p.912-922 Systems International Conference, 7th, Calgary, Al- the brine layers is shown to produce an anisotropy in thel 5 refs.copedilcrccntnofsaie 'ecnibin
Morey, R.M., Cundy, D.F., Dicoff, G. berta, Aug. 16-20, 1981. Proceedings, Hanover, complex dielectrc cotstant o. sea ice The contbution36-271 N.H., ISTVS, 1981, p. 11.37, 19 refs. of these layers to the reflective anLotropy is examined with
OIL SPILLS, SEA ICE, ICE BOTTOM SURF 36-760 a numerical method of approximating the reflected power
IL SPILLS.V E A IC I ES POFOMSURFACE, 3 0 of a radar pulse incident on a slab of sea ice (Auth

ICE COVER THICKNESS, PROFILES, RADAR TUNDRA, DAMAGE, ALL TERRAIN VEHI- mod.)
ECHOES, ECHO SOUNDING, WATER POLLU- CLES, TRACKED VEHICLES, ENVIRONMEN-
TION, ENVIRONMENTAL IMPACT. TAL IMPACT, VEHICLE WHEELS, PLANT MP 1470
Ice thickness profiles were constructed for six fast ice locations ECOLOGY. INTEGRAL TRANSFORM METHOD FOR THE
in the vicinity of Prudhoe Bay, Alaska, using a radar echo Traffic tests were conducted on Alaskan tundra near Barrow LINEARIZED BOUSSINESQ GROUNDWATER
sounding system. The sounding data revealed in detail in 1971. The impact of an aircushion vehicle is significantly
the undulating relief of the bottom of the sea i~e in which less than that of a tracked or wheeled vehicle and is limited FLOW EQUATION.

oil could pool up if released under the Ice. In general, to whatever damage as done to the vegetation bl skirt contact. Daly, C.J, et al, Aug. 1981, 17(4), p.8 75 -8 84 , 10 refs
ice bottom morphology was found to reflect variation of the effects of cushion pressure and cushion air flow are Morel-Seytoux, H.J.
the surface snow cover thickness and ice deformation How- insignificant. The impact of wheeled and tracked vehicles 36-1123
ever, at several sites the ice bottom relief could not be is influenced primarily by the type and geometry of tires GROUND WATER, WATE'R FLOW, MATH-
correlated with these factors. Slush ice accumulations or tracks, ground contact pressure, and the number of traffic EMATICAL MODELS, SOIL WATER.
of up to 0 5 m were apparently the cause of this bottom passes. An analytical procedure is des eloped for the deterr.isation
roughness. Fstimates of the volume of oil that could MP 1464 of potensiometric head in nonhomogeneous aquifers qoth
pool up in the ice bottom relief range fiom 20.000 to 60,000 SUBSEA TRENCHING IN THE ARCTIC. steady and unsteady flow conditions are considered. Th1e
cu mlsq kin. For undeformed fast ice with no bottom Mellor, M., International Society for Terrain.Vchicle analytical procedure is based upon the use of orthozonal
Slush ice growth, the potential pooling capacity varied fo
about 10,000 to 35,000 cu msq kmi The effect of slush Systems. International Conference, 7th, Calgary, Al- functions It consists essentially of assuming an appropriate
ice relief and structure on potential under-ice oil pooling berta, Aug. 16-20, 1981. Proceedings, Hanover orthogonal series for both the aquifer properties and thes unknown potentiometric head. The technique is applied
is for the most pait unknown N.H., ISTVS, 1981, p.843-882, Refs. p.873-875, to several one- and two-dimensional flow problems where
MP 1460 36-768 conditions are described by the linearized Boussinesq equation.SEA ICE PILING AT FAIR460 ROCK BERING TRENCHING, OCEAN BOTTOM, BOTTOM The result of the analysis is the expression of potentiometric
SEAICE PILNAT AOBR VAONS B ING SEDIMENT, PIPELINES, ICE SCORING, PRES- heads in analytic form. Subsequent use of Darcy's law
STRAIT ALASKA OBSERVATIONS AND SURE RIDGES, ICEBERGS. yields accurate, analytic equations for the associated velocity
THEORETICAL ANALYSI. !irons rnmental conditions arc described for the continental fields. Such representations of the flow field are a potential
Kovacs, A., et al, International Conference on Port &,.If of the western Arctic, and for the shelf of Labrador benefit for prediction of mass transport in groundwater since
and Ocean Engineering under Arctic Conditions, 6th, and Nt -'oundland. Special emphasis is gliven to the gouging velocity is known as a continuous function of apace and
Quebec, Canada, July 27-31, 1981. Proceedings, of bottom sediments by ice pressure ridges ='(A icebergs, time. Otherusefulfeaturesoftheorthogonalseresapproach
Quebec, Canada, Universitk Laval, 1981, p.985-1000, and an approach to systematic risk analysis is outlined include its straightforward application The approach is
15 refs. Protection of subsea pipelines and cables by trenching and also shown to eliminate the introduction of dtscretization

Sodhi, D.S. direct embedment is discussed. toucHng on burial depth, errors associated with the use of node systems which are
degree of protection, and environmental impact. inven- required by many alternative numerical methods.

36-276 tional land techniques can be adapted for trenching across
SEA ICE, ICE PILEUP, ICE CONDITIONS, ICE the beach and through the shallows, but in deeper water MP 1471
FORMATION, PRESSURE RIDGES, REMOTE special equipment is required WATERSHED MODELING IN COLD REGIONS:
SENSING, LANDSAT. GROUNDED ICE, FLEX- MP 1465 AN APPLICATION TO THE SLEEPERS RIVER
URAL STRENGTH, FLOATING ICE. ANALYSIS MORPHOLOGICAL INVESTIGATIONS OF RESEARCH WATERSHED IN NORTHEAST-
(MATHEMATICS), OFFSHORE STRUCTURES. FIRST-YFAR SEA ICE PRESSURE RIDGE ERN VERMONT.
Information on sea ice conditions in the Bering Strait and SAILS. Stokely, J.L, Hanover, N.H., Dartmouth College,
the icefoot formation around Fairway Rock. located in the Tucker, W.B., ct a], 1981, Vol.5, p.1-12 , 16 refs June 1980, 241p., M.E. thesis. Refs. p.175-192.
strait, is presented. Cross-sectional profiles of FaiW 36-1275
Rock and the relief of the icefoot are given ion8  w Govoni, .W.
theoretical analyses of the possible forces actise during ice-foot 36-811 WATERSHEDS, SNOWMELT, RUNOFF, FROZ-
formation. It is shown that the ice cover most likely PRESSURE RIDGES, SEA ICE. ICE STRUCTURE, EN GROUND, SOIL WATER, STREAM FLOW,
fails in flexure as opposed to crushing or buckling, as the ICE COVER THICKNESS, OFFSHORE STRUC- SNOW ACCUMULATION, ABLATION. MOD-
former requires less force Field observations reseal that TURKS, ICE PRESSURE, ICE STRENGTH. ELS, COMPUTER APPLICATION, HYDROLO-
the Fairway Rock icefoot is massive, with ridges up to
1 m high, a seaward face only 20 deg from certical. and MP 1466 GY, FLOODS.
interior ridge slopes ascraging 33 deg The scefoot as COLD WEATHER CONSTRUCTION MATERI-
believed to be grounded, and its %idth ranges from less ALS; PART 2-REGULATED-SLr CEMENT FOR MP 1472
than 10 to over 100 meters. COLD WEATHER CONCRETING, FIELD VALI- DISTORTION OF MODEL SUBSURFACE
MP 1461 DATION OF LABORATORY TESTS. RADAR PULSES IN COMPLEX DIELECTRICS.
PLANETARY AND EXTRAPLANETARY EVENT Houston, B.J. et al. Sep. 1981, C-75-1 I. 33p. Arcone. S.A, Sep.-Oct. 1981, 16(5). p.855-864, 19
RECORDS IN POLAR ICE CAPS. Hoff, G.C. refs.
Zeller, E.J.. et al, Colloquium on Planetary Water, 3rd, 36.1028 36.1864
Niagara Falls, New York, Oct 27-29, 1980. Pro- CONSTRUCTION MATERIALS, WINTER CON- SEA ICE. GROUND ICE. ICE ELECTRICAL
ceedings, Buffalo. N Y, State University of New York CRETING, CONCRETE STRENGTH. CEMENTS, PROPERTIES, RADAR ECHOES. SUBSURFACE
C19803, p.18-27, 6 refs CONCRETE PLACING, CONCRETE AGGRE- INVESTIGATIONS, WAVE PROPAGATION,
Parker, B.C., Gow, A.J. GATES, TEMPERATURE EFFECTS. TESTS. ELECTRIC FIELDS, MATHEMATICAL MOD-
36-565 MP 1467 ELS, DIELECTRIC PROPERTIES.
ICE SHEETS, LAND ICE. GLACIER MASS BAL- SURFACE DISTURBANCE AND PROTECTION The propagation of subsurface radar pulses in complex dilecc-
ANCE, PLANETARY ENVIRONMENTS. ATMO- DURING ECONOMIC DEVELOPMENT OF mrc media is studied numericall) The model wascform

OTile NORTH. is a lO-ns sinusoidal €)cle. and the media properties are
SPHERIC COMPOSITION, VOLCANIC ASH. TH OT.similar to those of moist ground isr sea ice When the
Acurveof nitrate-N concentratlion. plotted from 1653ilndividau Brown. J. et al, Novosibirsk. Nauka. 1981. 88p.. In Mal parto thoe dofilectrcuprmitisaty infrequency indepen t
aI analyses from a 108 meter firs core drilled at South Russian with English table of contents enclosed. aOd the imaginsy part is dominated b) the dc rcsisti il).
Pole Station in 1978.79. is preseted I he most prominent Refs. p.59.80. amplitudes of the positise and ncgantie half c)€les unbalance.
feature of the background curse is the sharp drop in nitrate Grave. N.A. and the sinusoidil tro crossing is dela)ed from .,s normal
between 1650 and 1720. a period of unusuafl) low solar 36-1009 po'sition. In these cases. if reflector depth is known, the
activity. It la suggested that a omsrson of this data PERMAFROST PRESERVATION. HUMAN FAC- dielectric constant can be niesured from the time dela)
ith those of polar caps of other ph. ets would make: nof the leading edge .;r the ig ,al. and the dc resistivity
possible to identify solar s)stcm.wide %Teets TORS. DAMAGE. OIL SPILLS. PERMAFROST can be estimated r om a tompa i on of the input and output
MP 1462 DISTRIBUTION. pulse powcrspectra When dlr.-clc permittivity is frequen.

DISTINGUISHING CHARACTERISTICS OF MP 1468 c) dependent through a simple i:lanation process. waseform
DIAMICTONS AT TIlE MARGIN OF THE SEA ICE TIE POTENTIAL OF REMOTE SENS- distortion depends on relasxation frequenc) In addition.

if reflector depth is known. the dielectric relaxation parameters
MATANUSKA GLACIER, ALASKA. ING. ma) be estimated when the medium relasation frequency
Lawson. D.E. 1981. Vol.2. p.78-84. 34 refs. Weeks. W.F. Fall 1981. 24(3). p 39.48. lies aboe and below the major p.,rtiin of the puls bandwidth.
36-636 36-1047 respecicel)
GLACIAL DEPOSITS. SUBGLACIAL DRAIN- SEA ICE. LAKE ICE. ICE PHYSICS. REMOTE
AGE. MORAINES. SEDIMENT TRANSPORT. SENSING. SPACEBORNE PiOTOGRAPHIY. NIP 1473
Th. origins o diamictons depo ited at the Matanusba Glacier MP 1469 SNOW NIEASURE.MENTS IN RIELATION TO
are identified in stratigraphie %C.quences 112nl, b) the presence MODELING OF ANISOTROPIC ELECTRO- VEHICLE PERFORMANCE.
or absence of a pebble fabric. ntcrnal structure, and variation MAGNETIC REFLECTIONS FROM SEA ICE. Hlarison. W.L. Jul. 1981. No.81-16. p 13.24. ADA-
in gravel-size last distibution Thee properties correlate Golden. KM.. et al. Sep 20. 1981. 86(C9). p.8107- 106 972. 2 rcft.
with major differences is deposilional mechanisms and source 8116. 17 refs. 36.1392
material. Melt.out till mostly inherits fabric. internal siruc- Ackley. S.F. SNOW COMPRESSION. VEIIICI.ES. TRACTION.
ture. and grain-sire distribution from its dcbntr.laden b A cCl
ice source Sediment flow deposits and ceslope cillusium 36-1039 SNOW DEPTII. SNOW DRI"T. S' OW CRYSTAL
(deposited by ablational slope ptocsews) hase properties teel- SEA ICE. ICE SAI.INITY. ELECTROMAGNETIC STRLCTLRI..SNO%, DENSITY. SNOV, COVER
oped by rcsedimcnltatin mechanisms Melt-out till ranges PROPERTIES. ANISOTROPY. EFFECT.
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MP 147-0 MP 1482 Methods of determining the frost susceptibility of soils are
APPLICATION 01 ENERGEICS TO VEHICLE COMPARISON OF THERMAL OBSERVA- identified and presented. More than 100 criteria were
TRAFFICADILITY PROBLEMS. TIONS OF MOUNT ST. HELENS BEFORE AND found, the most common were based on parsicle-size character-itics These particle size ceitena tre frequently augmented
Brown, R.L.,July, 1981,No.81-16,p.25-38,ADA-106 DURING THE FIRST WEEK OF THE INITIAL by informatiot such as gram-size distribution, uniformity
972, 8 refs. 1980 ERUPTION. coefficients, and Atterberg limits Other types of informs-
36-1393 St. Lawrence, W.F., et al, Sep. 26, 1980, Vol.209, tlion, such as permeability, mineralogy, and soil classification,
SNOW COVER EFFECT, TRACTION, VEHI- p.1526-1

5 27
, 11 r.'fs. have also been required. More complex methods that

CLES, TRAFFICABILITY, SNOW DENSIT,, Qamar, A., Moore, J., Kendrick, G. requ,e tists based on pore-size ditribution, moisture tension,
SNOW COMPACTION. 36-' 49 hydraulic conductivity, heave strew, and frost heave haveTEMPERA- also been proposed. However, none has proved to be

THERMAL REGIME, VOLCANOES, TEMPERA- a universal test for determining the frost susceptibility of
TURE MEASUREMENT, INFRARED RECON- soils Based on this survey, four methods are proposed

MP 1475 NAISSANCE, MOUNTAINS, VOLCANIC ASH, for further study: the U.S. Army Corps of Engineers Frost-
PREDICTION METHODS. UNITED STATES-WASHINGTON-MOUNT Susceptibility Classification Systems. the moisture-tension/hy-
Harrisn, W.L, July, 1981, No.81-16, p.39-46, ADA- SAINT HELENS. draulic.conductivity test, a new frost-heave test, and the
106 972. MP 1483 California bearing ratio after-thaw test.

36-1394 RESULTS FROM A MATHEMATICAL MODEL MP 1487
SNOW COVER EFFECT, TRACTION, VEHI- OF FROST HEAVE SIMULATION OF THE ENRICHMENT OF AT-
CLES, TRAFFICABILITY, SNOW STRENGTH, Guymon, G.L., et al, 1981, No.809, p.2-6, 13 refs. MOSPHERIC POLLUTANTS IN SNOW COVER
FORECASTING, MATHEMATICAL MODELS, Berg, R.L., Johnson, T.C., Hromadka, T.V., 11. RUNOFF.
SNOW DEPTH, VEHICLE WHEELS, TRACKED 36-1729 Colbeck, S.C., Oct. 1981, 17(5), p.1 383-1 38 8, 17 refs.
VEHICLES. FROST HEAVE, HEAT TRANSFER, SOIL 36-1887

WATER MIGRATION, FROST PENETRATION, AIR POLLUTION, SNOW IMPURITIES, RUN-
TEMPERATURE EFFECTS, MATHEMATICAL OFF, MELTWATER, WATER POLLUTION,

MP 1476 MODELS. SNOW MELTING, FREEZE THAW CYCLES,
FIELD INVESTIGATIONS. A ote-dimensional model for simulation of frost heave in SOLUBILITY, SNOW DEPTH.
Harrison, W.L., July, 1981, No.81-16, p.47-48, ADA- & vertical soil column as presented. The model is based The soluble impurities contained in a snow cover can be
106 972. on simultaneous computation of heat and moisture transport concentrated as much as five fold in the first fractions
36-1395 in a freering or thawing soil. Thermal processes at the of snowmelt runoff In addition, daily impurity surges
SNOW COVER EFFECT, TRACTION, VEHI- freezing irnt are approximated by a lumped isothermal are possible. Melt-freeze cycles concentrate the impurites
CLES, TRAFFICABILITY, TESTS. approach. The model accurately simulates frost heave, in the lower portion of the snow covcr, hence preparing

soil pore-watp, pressures, and temperatures when compared the impurties for rapid removal. Enarnnmental damage
with a laboratory freezing column; however, to achioc ade- inliecu fodu rapi eoval. viron ntadameo

q ac crreatin crtin ode paameersmut b deermned "noccur due to the concentration and rapid release ofqutecorrelationcertainmodelparametersmustbedetermined atmospheric pollutants from the snow, especially in areas
MP 1477 by calibration. lfecause the model, like the frost heave of 'acid precipitation The enrichment of the solue
ANALYSIS OF VEHICLE TESTS AND PER- process itself, is highly sensitive to environmental and soil impurities ts explaied and theesults oflaboratory experiments
FORMANCE PREDICTIONS. parametersthat are var,zble in both time and space, purely are ied o

Berger, R.H.. et al, July, 1981. No.81- 16, p 5167, deterministic simulations will not provide sufficiently accurate

predictions Consequently, further development of #he
ADA-106 972. model is required in order to include s ttatical-probabi!isic MP 1488
Brown, R.L, Harrison, W.L., Irwin, G.S. approach for estimating frost heave within specified confidence TESTS OF FRAZIL COLLECTOR LINES TO AS-
36-1396 limits. SIST ICE COVER FORMATION.

SNOW STRENGTH, VEHICLES, TRACTION, MP 1484 Perham, R.E., Dec. 1981, 8(4), p.442-448, With
SIEAR STRESS. LOADS (FORCES), SNOW EFFECT OF FREEZING AND THAWING ON French summary. I ref.
COMPACTION, TESTS, SNOW DEPTH, FORE- RESILIENT MODULUS OFA GRANULAR SOIL 36-1866
CASTING, ANALYSIS (MATHEMATICS). EXHIBITING NONLINEAR BEHAVIOR. FRAZIL ICE, ICE FOrMATION, ICE ACCRE-

Cole, D.M., et al, 1981, No 809, p.19-2
6 , 15 refs. TION, ICE GROW 1H, WATER FLOW, ICE

Irwin, L.H., Johnson, T.C. COVER STRENGTH, RIVER ICE. NUCLEATING
MP 1478 36-1732 AGENTS, ICE BOOMS.
SHALLOW SNOW TEST RESULTS. FREEZE THAW CYCLES, SUBGRADE SOILS, A preliminary inestigation was made of the effect of frazil
Harrison, W.L, July, 1981, No.81-16, p.69-71, ADA- SOIL STRENGTH, SOIL FREEZING, GROUND ice on arrays of lines positio..id in flowing water under

winter conditions It was found that the lines sould
106 972. THAWING, ELASTIC PROPERTIES, STRESSES, provide a stable b.is for forming an ice cover on many
36-1397 DENSITY (M \SS/VOLUME), SOIL TEMPERA- stream reaches that wou' normally remain open because
SNOW DEPTH, SNOW COVER EFFECT, VEHI- TURE. of high velocity a-d sljo" depths. Tests were conducted
CLES, TRACTION, TRAFFICABILITY, SHEAR Freeze.tha , ! experienced in areas of seasonal frost in a refrigerated fium. a d in small mountain rivers Flume
STRESS, TESTS. cancause wi.1ee iwionsinthi supportingcapacityofsubgrade depths varied 'rom 2.22 cm and river depths varied from

materials "T.c U.S Army Cold Regions Research and 33-50 cm Az'"ge fle ,elocities lid a range of 008-
Engincritn. ... boratory is currently engaged in a program 004 m/s in tl' ;lumr ind a range 0 06.0.8 mls in the

MP 1479 to assess these variations in a number of soils used in risers Fra,.l ice ,-.uld grow on a line quite rapidly
rasy and airrield construction The complete testing achieving a d,armeter of 32 mm in IS mim. on a 32 mm

OBSERVATIONS OF CONDENSATE PRO- and analysis procedure for one of these test soils is presented. dia line in the flime In the rier. overnight accumulations
FILES OVER ARCTIC LEADS WITH A HOT. MP 1485 reached 20 cm in depth A few drag force measurements
FILM ANEMOMETER. were madc which yielded an avrage hear drag coefficient
Andreas, E.L, ct al, 1981, Vol.107, p.4 37 -4 60, Refs. SIM"I -TING FROST ACTION BY USING AN of 0 16 The results suggest methods of increasing our
p.457460. INS'AIUViENTED SOIL COLUMN. conir-I over iceWiliam,. PaIngersoll. J., et al, 1981, No.809, p 34-42, 6 refs.
Williams, R.M., Paulson, C.A. R~rr n.L. MP 1489

36-1199
POLYNYAS, PACK ICE. PROFILES, DROPS 36-I.4 ONE-DIMENSIONAL TRANSPORT FROM A
(LIQUIDS). TURBULENT EXCHANGE, WATER FRONT ACTION, FROZEN GROUND MECHAN- HIGHLY CONCENTRATED, TRANSFER TYPE

TEMPERATURE, TEMPERATURE GRADIR ICS, FREEZE THAW TESTS, SOIL WATER, SOIL SO .' CE.

ENTS. CONDENSATION, ANEMOMETERS. TEMPERATURE, WATER CONTENT. MATH- O'Nci.. K 1942. 25(I). p.27-36, With French. Gcr-

ANALYSIS (MATHEMATICS). hEMAICAL MODELS. man iid L; ,.. summaries. 27 refs.
The use of an instrumented soil column in tests to dcvlop 36-18'.
3 mathematical mode, of the frost-heae process is described HEAT TRANSFER. MASS TRANSFER. FLOW
Tersiomicers. hcat-flo. , meters. thermocouples, and electrical RATE. ANALYSIS (MATHEMATICS).

MP 1480 rcsistivity gages were installed throughout a soil column In both heat and mass transfer, situations arise in which
THERMAL ENERGY AND THE ENVIRON- filled with Fairbanks silit Cens Hot Srings, sill. or N~st an entty considered as a ourceisik his stength %hich
MENT. Lebanon gravel. The column was 100 cm long and about can only be cspressd i terms of an unknrenn rate of
Crosby, R.L., et al. Hanover. N.H U.S. Army Cold 14cm in diameter Anopensystem %asusedandabsorptlion sourc onlb field transfer This occurs u hen transfer
Regions Research and Engineering Laboratory, Nov. was monitored during the freezing process Tests scre beiseen the source and medium is drsen by a dependentr *o*conducted by using a constant fate of frost penetration. bt" h oreadmdu sd~nb eedn
1975. 3p. + 2p. figs., Presented at Energy and Envi. codut by uin ac t rate o y fot pene ra variable difference which is unknown. because the responding

a constant hecat-flow rate, or three sequentially lower tempera- mediem Iau isukon Mnflcahmtclcmronment Conference, Dallas. Texas. ture step chanfs at the soil surface The toil column pletim au wIs unkno n Manifold mathemic l comn .
Aamot, H.W.C., Wright. E.A. has ptovided critical dais for vcrification of a orc-mensional plexltys arie hen in dditio n the s urce i highll concntra -
36-1422 mathematal model fo cstimat frst heae. As rethe sie of the rall domain A36-122 athmatcalmodl r csimsm* ros hc~c. As ore I-dun ¢onmeti..¢-diffusi•¢ t.rnsport cquation suitable for tiEs
HEAT SOURCES. HEAT LOSS. THERMAL EF- tois arc tested. this equipment will asstst in imprnvng and c m eli ed sivelianis.r us s f th is

dc~copm;algoithm forthe atheaticl m~cl caust e UtMay be solved by simultaneous use of the Fourie
FECS. THERMAL POLLUTION. ENVIRON loping algorthms for he mathematical model ad the transform and its inerse in the same equation, together
MENTAL IMPACT. COLD WEATHER CON. mosrcaramrs thatafect frost heave in a given with other transformation ani mninpulat:on From the
STRUCTION, POLAR REGIONS. A prscedure is also presented for determining the saturated solution obtained for the case of constant source intensity.

and unsaturated hydraulic conductivity and moisure.rctelion one may construct a general espression for the olutioneadunaturaei hya toil nhcn source intensity vanc aibitrarily in time Implicit
chfaseteistls of a so1 espressions are obtainerd for solution iof the fundanental

MP 1481 MP 1486 case of temporally sinuu&al source intensity
INLET CURRENT MEASURED WITHI SFASAT. COMPARATIVE EVALUATION OF FROST-
I SYNTHETIC APERTURE RADAR. SUSCEPTIBILITY TESTS. MP 1490
Shemdin, O.H.,esl Oct 1980,48(4).p.35-37.4rcts Ciamberlan. E.J. 1981. No.809. p.42-52. 89 refs. SMALL CALIBER PROJECTI.E PENEIRA-
Jan, A., Hsiao. S.V.. Gatto. L.W. 36-1735 TION IN FROZEN SOIL
36-1430 SOIL IREEZING. SOIL WATER. FROST RESIST- Richmond. P.W.. July 1980. 4(3). p.801-823. II refs.
WATER INTAKES. OCEAN CURRENTS. ANCF. FROST HlEAVE. GROUND ICE. FREEZE 36.1820
REMOTE SENSING. AIRBORNE RADAR. Mt- THAW 'TESTS, FROST ACTION. GRAIN SIZE. PROJECTII.E PhNETRATION. FROZEN
CROWAVES. PARTICLE SIZE DISTRIBUTION. GROUND STRI-.NGTII. IMPACT STRENGTH.
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MP 1491 MP 1495 MP 1499
REMOTE SENSING OF WATER QUALITY ACOUSTIC EMISSIONS DURING CREEP OF CRREL FROST HEAVE TEST, USA.
USING AN AIRBORNE SPECI'RORADIOME- FROZEN SOILS. Chamberlain, E.J., et al, Nov. 1981, No.22, p.55-62,7
TER. Fish, A.M., et a, 1982, No.750, p.194-206, 18 refs. refs.
McKim, H.L., et ad, International Symposium on Sayles, F.H. Carbeo, D.L.
Remote Sensing of the Environment, 14th, San Jose, 36-2402 36-2480
Costa Rica, Apr. 23-30, 1980. Proceedings, FROZEN GROUND PHYSICS, FROZEN FROST RESISTANCE, SOIL FREEZING, FROST
1980j, p.1353-1362,6 refs. GROUND STRENGTH, SOIL CREEP, ACOUS- HEAVE, MEASURING INSTRUMENTS, TEM-

merry, C.J,, Layman, R.W. TICS, RHEOLOGY, STRESSES, COMPRESSIVE PERATURE EFFECTS, TESTS.
36-1886 PROPERTIES, SOIL FREEZING, DEFORMA- The CRREL frost heave test for determining the frost suscepti.
WATER CHEMISTRY, REMOTE SENSING, SUS- TION. bility of soils and granular base materials is described. The
PENDED SEDIMENTS, SPECTROSCOPY, RADI- Deformation, time-dependent failure, and acoustic emissions CRREL test is conducted with a constant rate of frost
OMETRY, AIRBORNE EQUIPMENT. during unconfined compression tests of frozen Fairbanks silt penetration of I 3 cm/day with water freely avaible. The
An airborne spectroradiometer with 500 Parallel channels were studied. Acoustic emissions (AE) are detected when frost susceptibility classification system is based on the average
haa been used to monitor water quality in various water the applied stress exceeds a threshold level. This threshold rate of heave for 12 days. A summary of nearly 400

eovironments. Field experiments were run to test and stress in related to the limit of long-term strength of the tests is given to show the wide range of results for similar
evaluate the instrument's response to various amounts of frozen soil. Under stress exceeding the limit of the long. materials A summary of the U.S. Army Corps of Engineers
supended material in water. Procedures were evaluated term strength, the accumulation of acoustic emissions with Frost Design Classification System is also given to show
in the laboratory to separate the various components from time can be correlated with creep deformation, that is, plots for what materials the frost heave test is required.
the total reflected radiance and to correlate the spectral of the cumulative number of acoustic pulses versus time MP 1500
distribution of the subsurface reflectance to the organichixor- have shapes similar to those of creep curves with primary, OVERVIEW OF SEASONAL SNOW METAMOR-

materis in the water. It was concluded that qualta- secondary, and tertiary stages. Such correspondence made
tsve and quantitative measurement of turbidity within a water t possible to describe both phenomena from the viewpoint PHISM.
body is possible using the airborne spectroraiometer. The of the unified kinetic theory of strength. Expenmental Colbeck, S.C., Feb. 1982, 20(l), p.4 5-61, 43 refs.,
acuacy of the quantitative measurement is still underinvests- data are presnted, andunified onstitutveequationsdeucrb- Presented at the U.S.Canadian Workshop on the
gation, but suspended sediment concentrption of less than ingdeformations, time-dependentfailure, andtheaccumulation Properties of Snow, Snowbird, Utah, April 8-10, 1981.
5 ppm can be detected. Organic and inorganic constituents of the acoustic emissions during short-term creep of frozen 36-2533
can be qualitatively differentiated soils are derived. The time to incipient failure, when SNO

the AE rate reaches a minimum, is considered to be the W PHYSICS, METAMORPHISM (SNOW),
most important characteristic of a creep process. It is SNOW COVER STRUCTURE, SNOW WATER
shown that this time can be predicted theoretically if the CONTENT.

MP 1492 parameters of the AE process and the stress state of the The grains in seasonal snow undergo rapid and radical transfo-
FULI-DEPTH AND GRANULAR BASE COURSE frozen soil are known. mations in size. shape, and cohesion. These grain character.
DESIGN FOR FROST AREAS. istics affect all of the basis properties of snow. Snow
Eaton, R.A., et &I.Jan. 1982, 108(.TEI), p.27-39, 13 is characterized as either wet or dry depending on the
Ean Rpresence of liquid water. Wet snow is markedly different
ra. at low and high liquid contents. Dry snow is characterizedPayne, J.0., Jr. MP 1496

PHASE CHANGE AROUND INSULATED BU either an equilibrium form or a kinetic growth form;
36-2081 Pthat in, it is either well rounded or faceted. Of course,
FROST PENETRATION, SUBGRADE SOILS, RIED PIPES: QUASI-STEADY METHOD. many snow grains display either transitional features between
PAVEMENTS, BEARING STRENGTH. FREEZE Lunardini, V.J.,Sep. 1981, Vol.103, p.201-207,13 refs. two of the categories or features which arise from other
THAW CYCLES, FROST HEAVE, SOIL 36-2401 processes. Snow is classified depending on the dominant
STRENGTH, SOIL WATER, FREEZING IN- FREEZE THAW TESTS, UNDERGROUND PIPE- processes of its metamorphism

DEXES, DESIGN CRITERIA, DYNAMIC LINES, HEAT TRANSFER, STEFAN PROBLEM, MP 1501
LOADS, DEFORMATION. PHASE TRANSFORMATIONS, PIPELINE INSU- PREDICTION OF ICE GROWTH AND CIRCU-
When properly designd and constructed. the Asphalt Institute LATION, THERMAL INSULATION, ANALYSIS LATION IN KACHEMAK BAY, BRADLEY LAKE
fall-depth pavement concept can be a viable design alternative (MATHEMATICS). HYDROELECTRIC PROJECT.
for seasonal frost areas. The Corps of Engineers reduced The heat transfer problem for cylinder embedded in a medium Daly, S.F., Bradley Lake Hydreolectric Project, Alas-
subgrade strength frost design proved to be an upper bound with variable thermal properties cannot be solved excatly ka; environmental impact statement-Appendixes.
or conservative design under these test conditions. For if phase change occurs. Approximate solutions have been
each design, two different thicknesses were studied in test found using the quasi-steady method. The temperature 198horage, U.S. Army Corps of Engineers, March
sections placed over 12 in. of prepared subgradc and tested field. phase change location, and pipe surface heat transfer 1982, p.(C)I-(C)9.
under light traffic conditions in Hanover. New Hampshire. can be estimated using graphs presented for parametric ranges 36-2575
After design traffic loading was exceeded, pavement fulure of temperature. thermal properties, burial depth, and insulation ICE GROWTH, OCEAN CURRENTS, SEA ICE
occurred as expected in the thinner full-depth section. The thickness The accuracy of the graphs increases as the DISTRIBUTION. ENVIRONMENTAL IMPACt,
thinner reduced subgrade strength section was still in good Stefan number decreases and they should be of particular ELECTRIC POWER, SUSPENDED SEDIMENTS,
condition after epenencing twice its design loading. Frost value for insulated hot pipes or refrigesated gas lines. UNITED STATES-ALASKA-KACHEMAK
penettions, pavement n.factors (surface transfer coefficients). BAY.
lenkelman Beam deflections, and the spring subgrade moisture
contents are also compared for the two designs MP 1502

MP 1497 HISTORICAL SHORELINE CHANGES ALONG
HIGHLY EFFICIENT. OSCILLATION FREESO- THE OUTER COAST OF CAPE COD.

MP 1493 LUTION OF THE TRANSPORT EQUATION Gatto. LW. Environmental geologic guide to Cape
CONTINUOUSLY DEFORMING FINITE ELE- OVER LONG TIMES AND LARGE SPACES. Cod National Seashore. Edited by S.P. Leatherman,
MENTS FOR THE SOLUTION OF PARABOLIC O'Neill, K, Dec. 1981, 17(6), p.1665-1675, 28 refs Amherst. University of Massachusetts, 1979. p.69-90,
PROBLEMS, WITH AND WITHOUT PHASE 36-2428 9 refs.
CHANGE. SOLUTIONS. FLUID FLOW, DIFFUSION. CON- 36-2573
Lynch, D.R., ct al, 1981, Vol.17. p 81-96, 27 refs. VECTION, TIME FACTOR, ANALYSIS (MATH- SHORELINE MODIrICATION, SHORE ERO-
O'Neill, K. EMATICS). SION. PHOTOINTERPRETATION. WATER LEV-
36-2159 EL. AERIAL SURVEYS, HISTORY.
FREEZE THAW CYCLES, STEFAN PROBLEM, The objectivcs of this insestigation were to analyze past
LIQUID SOLID INTERFACES. LATENT HEAT, patterns of shoreline change, estimate the amounts of change
BOUNDARY VALUE PROBLEMS. PHASE MP 1498 in the positions of the high aster line and sea cliff break
TRANSFORMATIONS, HEATTRANSFER, TEM- VENTING OF BUILT-UP ROOFING SYSTEMS. and base. and estimate rates of accretion and crosion Du-
PERATURE EFFECTS. ANALYSIS (MATH- Tobiasson. W.. Conference on Roofing Technology. tances from selected reference points to the high water
EMATICS). 6th, Gaithersburg. MD. Apr. 30-May I, 1981. Pro- line. cliff break, and cliff base were measured using photosier.

p.etation techniques on black and white 9 x 9 in aerial
ceedings. 1981. p.16-21. 12 refs. photographs acquired in 1938. 1952. 1971 and 1974. The
38-3981 amounts and rates of change are calculated for the intervals

MP 1494 ROOFS, VENTILATION, THERMAL INSULA- bctween the dais of photo acquisition and for the total
APPROXIMATE SOLUTION TO NEUMANN TION, MOISTURE. DRYING. DRAINS. VAPOR period from 1938 to 1974

PROBLEM FOR SOIL SYSTEMS. BARRIERS. 'sIP 1503
Lunardini, V.J., et al, Mar. 1981. 103(1). p.76-81. 12 Table I summarizes the information presented in this paper ISTORICAL SiHORELINE CHANGES AS DE-

The following rules of thumb are offered. I. Bituminius TERMINED FROM AERIAL PHOTOINTER-
V oa Rbuilt-up membranes should be sented during construction
Varott, It. to allow excess moisture to dissipate. 2. Do not rely PRETATION.
36-2256 on venting aboe aet-applied decks or wet-apphed insulations Gutto. L.W.. Remote Sensing Symposium. Reston,
SOIL TEMPERATURE. HEAT BALANCE. to dry them 3 Allow aet-applied decks and oct-applied Va. Oct 29-31. 1979. Proceedings. U.S. Army
FREEZE THAW CYCLES, BOUNDARY LAYER. insulations to dry into the space below 4, To make Corp% of Engineer-. (19801. p.167-170.
PHASE TRANSFORMATIONS. THERMAL roofing systems less vulnerable to moisture problems aoad 36-2577P P RTE S EM ATURE. TEF L using mosturc-sensitive materials for the bottom ply or a SHORFLINE MODIFICATION. SHORE ERO-PROPERTIES. TEMPERATURE EFFECTS. ~membrane S There is no reason to vent the insulation
ANALYSIS (MATHEMATICS). of a roof lacking a vapor retarder. In fact. enting such SION. PIIOTOINTERPRETATION. AERIAL
An approximate solution to the Neumnnn problem has been roofs may do more thermal and moiturc harm than good SURVEYS. P|IOTOGRAMMETRY.
obtained by using the heat balance integral method The 6 When a vapor retarder is required, focus money and The protection and preservation of shorelines and coastal
accuracy of the solution is shown to be very good for efforts that might be spent on vents to improvsng the quality areas along oceans. lakes. rscrvmts and risers have become
all practical soil system cases The thermal properties of the vapor retarder 7 Do not expect to be able to increasingly impoitant *ith more intense use and develop-
of soil systems are also expressed in terms of only the encapsulate insulation in a vapor tight. presunuable envelope meni of thrse areas by the growing population Shoreline
liquid volumetric fraction and combine with the approximate Conscquentl). do not worr) too much about creating excess erown and subsequent shoreline recession are of primary
solution to give a rapid, accurate solution for freer thaw pressures within the roofing system (except within the mem .oncern isne the) cause property loss. chanfes in shoreline
problkms without using graphs, tables, or transcendental equa- bran. itsdl) A Do not expect to be able to dry out habitats and degraded water quality. L.ACRREL has
tions,. A simple relation is also given for the analogous wet insulation in compact roofs by vcnting 9 Sime been imest gating man) of the complex erosion processes.
problem in cylindrical coordinates, but its range of %alidity drying of aet fibrous glass insulation is postble by draming site spec.fic rates of erosion and problems caused by shoreline
is somewhat limited sway water erosion As an integral part of these comprehensit investi.
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alons historical and recent aerial photograph have been MP 1510 MP 1515
11 document historcal shoreline charactestics and SNOW COVER MAPPING IN NORTHERN DESIGN AND USE OF THE CRREL INSTRU-

conditions, to determine past pattern of regional shoreline
changes, to monitor the areal extent of shoreline erosion. MAINE USING LANDSAT DIGITAL PROCESS- MENTED VEHICLE FOR COLD REGIONS MO-
and to estimate the historical rates of change in shoreline ING TECHNIQUES. BILITY MEASUREMENTS.
positions. Merry, C.I., et al. Satellite hydrology. Annual Wil- Blaisdell, G.L., 1982, No.820217, International Con-

iam T. Pecora Memorial Symposium, 5th, American gress and Exposition, Detroit, Michigan, Feb.22-26,
MP 1 Water Resources Association, June 1979, p.197-198, 1982, lip., 2 refs.P THE Summary only. 36-2755
POTHOLES: THE PROBLEM AND SOLU. McKim, H.L., Bates, R.E., Ungar, S.G., Cooper, S., TRACTION, COLD WEATHER OPERATION.TIONS. Power, J.M. TIRES, SURFACE PROPERTIES, RUBBER SNOW
Eaton, R.A., Apr. 1982, 74(479), p.160-162. 36.2843 FRICTION, INTERFACES, VEHICLES, TESTS,
36-3938 VEGETATION, SNOW COVER DISTRIBUTION, COMPUTER APPLICATIONS.
PAVEMENTS, DAMAGE, ROAD MAINTE- SNOW WATER EQUIVALENT, SNOW DEPTH, The US Army Cold Regions Research and Engineering
NANCE, FREEZE THAW CYCLES, DRAINAGE, MAPPING, LANDSAT. Laboratory has recently acquired an instrumented vehicle
FROST HEAVE, FATIGUE (MATERIALS), for the measurement of forces at the tire/surface material
PRECIPITATION (METEOROLOGY), CRACKS. interface. The CRREL instrumented vehicle (CIV) is

MP 1511 equipped with moment-compensated triaxial load cells mount.ed in the front wheel assemblies. Forces are measured
MP 1505 VEGETATION SELECTION AND MANAGE- in the vertical, longitudinal (in the direction of motion)
ROOF MOISTURE SURVEYS. MENT FOR OVERLAND FLOW SYSTEMS. and side directions. In addition, accurate wheel and vehicle
Tobiasson, W., Apr. 1982 47(479), p.163166,4 refs Palazzo, A.J., t al, Land treatment of municipal was- speeds and rear axle torque and speed are measured. Modifi-
36P4011 tewater. Edited by F.M. itd , Sevenoaks, England. cations to the vehicle to facilitate the performance of traction
ROFS, W.AEPROOFI, MOISTURE DE- 41982,p.135154,19 refs. tewatr.Editedband motion resistance tests include four lock-out type hubs
ROOFS, WATERPROOFING, MOISTURE DE Jenkins TF., Martel, C. . to allow front., rear. or four-wheel drive and a dual brake

system for front., rear- or four-wheel braking. A minicom-
RAPHY, LEAKAGE. 36-2749 puter-based data acquisition system is installed in the vehicle

WASTE TREATMENT. WATER TREATMENT, to control data collection and for data processing, analysis
LAND RECLAMATION. VEGETATION, and display. Discussion of the vehicle includes its operation

MP 1506 GROWTH, NUTRIENT CYCLE, AGRICULTURE. and use for the evaluation of the tire performance and
OVERLAND FLOW: AN ALTERNATIVE FOR surface material properties of motion resistance and traction.
WASTEWATER TREATMENT. MP 1516
Martel, C.J., et al, Apr. 1982, 47(479), p. 18 1.

18 4, 6 MP 1512 MEASUREMENT OF SNOW SURFACES AND
refs. CONFIGURATION OF ICE IN FROZEN TIRE PERFORMANCE EVALUATION.
Lee, C.R. MEDIA. Blaisdell, G.L., et al, 1982. No.820346, International
36-4010 Colbcck, S.C., Feb. 1982. 133(2), p. 116-123, 9 refs. Congress and Exposition, Detroit, Michigan, Feb. 22-
WASTE TREATMENT, WATER TREATMENT 36-2865 26. 1981, 7p., 8 refs.
RUNOFF, LAND RECLAMATION, SLOPE ICE CRYSTAL STRUCTURE, ICE CRYSTAL Harrison, W.L.
ORIENTATION. GROWTH, GROUND ICE, SANDS, ICE AIR IN. 36-2756

TERFACE, POROSITY. WATER CONTENT, RUBBER SNOW FRICTION, SNOW SURFACE,
HEAT TRANSFER, MASS FLOW, EXPERIMEN- TRACTION, VEHICLES, ANALYSIS (MATH-

MP 1507 TATION. EMATICS).
PHASE CHANGE AROUND A CIRCULAR CYL- The configuration and fabrics of ice in frozen glass beads Research on vehicle mobility in snow has recently become
INDER. and sands with a low initial water content were observed significantly updated by the use of instrumented vehicles.
Lunardini, VJ., Aug. 1981,103(3), p.598-600, 14 refs. As suggested by Miller. the air.ice interface is convex, and Uttlizin; tnaxial load cells in the front wheel assemblies.
36-269 Vpores seem to fill unstably. This produces an uneven the vehicles are capable of measuring the traction and motionice distribution when the water supply is limited. Many resistance forces located at the tireisnow interface. Based
PHASE TRANSFORMATIONS, PIPES (TUBES), different ice shapes and crystal distributions were observed, on these measured quantities, snow surface characterization
HEAT TRANSFER, FREEZE THAW CYCLES, indicating a mixture of kinetic crystal growth processes and parameters are developed Also. using an energetics ap-
FROZEN GROUND PHYSICS, BOUNDARY equilibrium constraints. Ice dendrites arose from rapid proach a tire performance parameter is developed which
LAYER, HEAT BALANCE, ANALYSIS (MATH- growth Both single and multicrystalline structures were offers a measure of the slip-shear energy expended by a
EMATICS). found Clearly. a wide satiety of situations is possible' tirermovingaunitdistance. Thispaperpresentsthemethod.

depending on growth rates, nucleation sites. and local paths equipment and philosophy followed by the authors in evaluating
of heat and mass flow. tire performance in a shallow snow cover. Definitions

MP Is of terms are contained in the Appendix.
MAINTAINING BUILDINGS IN THE ARCTIC MP 1517
Tobiasson, W., et al, July-Aug. 1977, 5(4), p.24 4-251, MP 1513 ON THE DIFFERENCES IN ABLATION SEA-
In English and French. SOME FIELD STUDIES OF THE CORRELA- SONS OF ARCTIC AND ANTARCTIC SEA ICE.Flandc, S.N., Korhoen, C. TION BETWEEN ELECTROMAGNETIC AND Andreas, E.L, ct al, Feb. 1982, 39(2), p.440-447, 41362638 DIRECT CURRENT MEASUREMENTS OF refs.

THERMAL INSULATION. BUILDINGS, HEAT GROUND RESISTIVITY. Ackley. S.F.
TRANSFER. MOISTURE TRANSFER. MAINTE- Arcone, S.A., 1982, No.74 1, p.92-1 10, 11 refs. 36-2836
NANCE, UREA, LEAKAGE, INFRARED PHO- 36-2748 SEA ICE, ICE MELTING, ABLATION,
TOGRAPHY, UNITED STATES-ALASKA. SOIL PHYSICS, ELECTRICAL RESISTIVITY, METEOROLOGICAL FACTORS.
Close interest in the work of CIB working commission % ELECTROMAGNETIC PROSPECTING, PERMA- Arctic sea ice is freckled with melt ponds during the ablation
40 on heat and moisture transfer has prompted the authors. FROST PHYSICS. MAGNETIC SURVEYS, ELEC- season. Antarctic sea ice has few,. if any On the bass
who are scientists working with the US Army Cold Regions TRIC FIELDS. GROUND ICE. of a simple surface heat budget, the authors investigate
Research and Engineering Laboratory. to send us these two Electromagnetic (em) and direct-current (d-c) methods of the meteorological conditions neessary for the onset of
summaries of remedial work on houses in Alaska The measuringgroundresistivityhavebeencomparedt permafrost The low rclat n humidi assmited with the relatnely dry
first indicates the scope for simple injection of urea formalde, and nonpermafrost sites. The em methods utilized the Tin - off rett nd ansci with te raeter
hyde foam to improve thermal insulation of old wood.frame principles of magnetic induction and plane wac surface winds off the continent and an effective radintin parameter
buildings; the second shows how infra-red photography can impedance La)ered ground models were dened from smaller than thai characteristic of the Arctic are primarily
cut the cost of repairs to leaking roofs the d.c sounding data. and the theoretical values of the hponsbe for the absnce of melt feamure r in the Antarctic.

cm methods for these models were compared with the cm Together these require a surface-layer air temperature abose
field results Both cm methods correlated well with the 0C before Antarctic sea ice can melt. A ratio of the

bulk transfer coefficients ecs than I also contributes toP 15 dc data in the two cases of simple. ulta dAntarctic ablation asns.
CAN WETROOF INSULATION BE DRIED OUT. of large extent In sevtcral cams of rstste inhomogeneoities. he effects o ind speed ad oftheaice rogness

Tobijsson, W.. et al. Thermal insulation materials and the magnetic induction data correlated well with the d. The effslts of bulnd speed and of the lete smoughnes
e data In one ease of a resistive inhomogencsty. the on the absolute ".lues of bulk Irarsfer €ocfncin~s seem

systems for energy conservation in the '80s, edited by surface impedance responded well only qualitativel and ma) to moderate regional differences. but final assessment of
P.A. Govan, D.M. Gfemon and J.D. McAllister. have gvoen some false indications of resstive substrscture. thish)pothesisaailtbetter data. espcciall) from the Antarctic
Philadelphia, American Society for Testing and It appears that in all cases where the volume of exploraton (Auth)
Materials, 1983. p.626-639. ASTM STP 789. 11 refs was comparable, there wass reasonable correlation. it is MP 1518
Korhonen. C, Coutermarh. B.A.. Greatorex. A. estimated that the standard data analysis procedure which SEDIMENT LOAD AND CHANNEL CHARAC-
38-3980 assumes la)ering of infinite extent will apply well for the TERISTICS IN SUBARCTIC UPLAND CATCH-
ROOFS, THERMAL INSULATION. MOISTURE.,surface impedance method when disturbances in the local .IENTS.RYIN, VNT ILRMAIN.UVAPOR BRIS . lanerig are greater than a skin depth away from the point Slaughter C W. ct al. 1981. 200). p.39-48. 12 refs.DRYING. VENTILATION, VAPOR BARRIERS. of measurement. and for the magnetic induction nmethod l
Nondestructive techniques are being widely used to locate when disturbances in the la)ering are at a distance from Collins. C.M.
wet insulation in compact roofing systens. Now that the miterloop axis that is greater than the interloop separation. 36-2830
wet insulation can be found. breather vtents and so ealled DISCONTINUOUS PERMAFR')ST CHANNELS
"breathable" membranes are being promoted to dry out wct (WATERWAYS). GEOMORPHIOLOGY. SEDI-
insulation.therebyrecoveringits thermaleffeivenescs Our IP 1514 MENT TRANSPORT. HYDROLOGY. DRAIN-
eaposure tests in New Hampshire indicate that the above
venting methods are all rather ineffectite in dr)m sealed MULTI-YFAR PRESSURE RIDGES IN TIlE AGE. SUSPENDED SEDIMENTS. WATER-
specimens of pedte and fibrous glas roof insulation It CANADIAN BEAUFORT SEA. SIIEDS. STATISTICAL ANALYSIS
would take many decades to dry our specimens at the rates Wright. B. ct 2l. Oct. 1981. 5(2 3). p.125.145. For Sediment load in low.order streams of the unglaated Yukon.
we measured over the past two )cars Cross-ventiation another sourcc of the article and abstract see 33-4609 Tanana Lplandts of ventral Alaska ma) be rcla;ed to drainage
within the insulation in:reed the rate of drying For (MP 1229) 16 refs basmncharaccristcsardtostreamchnnelmorpholo) This
perite insulation, the faster rate would still result ina dr)ing linattuk. J. Kovacs. A. has been investigated by anal)sis of sclect.d physical hydrologi-
time measured in decades. For fibrous glas Soul: ", C34 eat and water qualit) 4 ta f(tr the 104 sq km Caribou.
the drying time was reduced to I ) ears Wehavesucreed 363745 Pokr Creeks Research Watershed. veted at 65 deg. 09
in drying fibrous glags insulation in a roof b) rcmovig SEA ICE. PRESSURE RIDGES. ICE STRUCTURE. mi %. 147 del. 30 mins % in a reion of rotling to stee
the water with a vacuum cleaner. MODELS upanldaninddaonit ius rmafrst Channclmorphology
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data are available for first-. second- and third-order streanis. MP 1522 MP 1527
Sediment load for selected points was determined over 45 APPROACH ROADS, GREENLAND 1955 PRO- SEA ICE RUBBLE FORMATIONS OFF THE
weeks dunn; summer of 1978 and 1979. Consistent differ- R
ences in sediment yield. hydrologic regime and channel mot* -RAM. NORTHEAST BERING SEA AND NORTON

phology have been determined between permafrost and non- U.S. Arctic Construction and Frost Effects Laborato- SOUND COASTS OF ALASKA.
permafrost drainages. ry, June 1959, No.3-505, 100p., For preliminary ver- Kovacs, A., International Conference on Port and

sion see ACFEL TR 60, or 25-2537. Ocean Engineering under Arctic Conditions, 6th.
36-2877 Quebec. Canada, July 27-31. 1981. Proceedings.
PERMAFROST BENEATH ROADS, PERMA. Vol.3, Quebec, Canada. Universiti Laval. 1981.

MP 1519 FROST THERMAL PROPERTIES. GLACIER p.1348-1363, 21 refs.

ROLE OF RESEARCH IN DEVELOPING SUR- FLOW, GLACIER MELTING. ROADS. MAINTE- 36-2984

FACE PROTECTION MEASURES FOR THE NANCE. THAW DEPTH, MELTWATER. ICE SEA ICE. PRESSURE RIDGES. ICE SURFACE,

ARCTIC SLOPE OF ALASKA. TEMPERATURE, ROADBEDS, CONSTRUC- ICE FORMATION. GROUNDED ICE. PHOTOG-

Johnson, P.R., Symposium: Surface Protection TION, GRAVEL, EQUIPMENT. GREENLAND- RAPHY, AERIAL SURVEYS. UNITED STATES-

through Prevention of Damage (Surface Manage- CAMP TUTO. ALASKA-NORTON SOUND, BERING SEA.

ment); Focus: The Arctic Slope, Anchorage, Alaska,
May 17-20, 1977. Proceedings. Edited by M.N. MP 1523
Evans. Anchorage, Alaska State Office, Bureau of BASELINE DATA ON TIDAL FLUSHING IN MP 1528
Land Management, Mar. 1978, p.202-205. COOK INLET, ALASKA. RIVER ICE SUPPRESSION BY SIDE CHAN-

36-2855 Gatto, L.W., Preliminary analysis report. SRIT con- NEL DISCHARGE OF WARM - ATER.

SNOW ACCUMULATION, ENVIRONMENTAL tract No.160-75.89-02-10, June 1973. lIp., Unpub. Ashton,G.DIAHR International Symposium on Ice,

PROTECTION, SNOW ROADS. ICE ROADS, lished manuscript. 9 refs. Qu ebec, Canada, July 27.31. 1981. Proceedings,

SNOWDRIFTS. WIND FACTORS, SNOW 36-2878 Vol.1. Quebec. Canada. Universite Laval, 1982. p.65-

FENCES, UNITED STATES-ALASKA-NORTH TIDAL CURRENTS. SUSPENDED SEDIMENTS 80. 3 refs. Includes discussions and replies.

SLOPE. OCEAN CURRENTS, WATER POLLUTION, 36-3023

The U.S. Army Cold Regions Research and Engineering SEDIMENT TRANSPORT, SEDIMENTATION RIVER ICE. ICE CONDITIONS. ICE PREVEN-

Laboratory (USA CRREL) has long conducted research in REMOTE SENSING. SEASONAL VARIATIONS' TION, CHANNELS (WATERWAYS), WATER
snow, ae.nl permafrost. Itaisotranslatesforegnlsnguale UNITED STATES-ALASKA-COOK INLET. TEMPERATURE. RIVER FLOW. ICE EDGE. AIR
on nrng papers and publishes research reports. monographs. TEMPERATURE. ICE MELTING.
and bibloraphies. Snow and ice roads and construction Results are preeented of a field study of the ice suppression
pads have been used, primarily on the Arctic Slope. during MP 1524 caused by dscharge of warm water at the side oft he Mississppi
thelastfewiwinters. Somehavebeen successful but proble Rver near Dettendof. Iowa Irluded in the results are
exist which will require further experience and research ACOUSTIC EMISSIONS FROM POLYCRyS.teral a ludi n t eults
solve. One problem is that of snow supply. Snowfall TALLINE ICE. measurements of lateral and longitudinal open Water extnts

on the Arctic Slope is limited, particularly early in the St. Lawrence, W.F., et a, Mar. 1982. 5(3). p.183-199, and lateral. ogitudn al. and ertia t wat ter en turc o-films Successive measurements were made on both way"
season when it is moat desired. Few good data are available 18 refs. cold (.20C) and warm days (OC air temperature). The
on total quantities and the time pattern of snowfall but Cole, D.M. manner by which the ice cover extends during a change
Wyoming Snow Gss now being installed by a number 36-2870 from warm to cold weather is described.
of goernment agencies and private organizations. are begin-

to provide some data which can be used with som ICE CRYSTAL STRUCTURE. ICE ACOUSTICS.
cofidene. The snow which falls is often blown off by DYNAMIC LOADS. STRESSES, STRAINS.
the strong winds which are common in the area so it is FRACTURING. AIR TEMPERATURE. MATH- MP 1529
r it available where it is needed Research is under way EMATICAL MODELS, MECHANICAL TESTS. PERFORMANCE OF A POINT SOURCE BUB-
on equipment and techniques for collecting snow and inducing The acouticemission response from fngrained polycrystal- BLER UNDER THICK ICE.
drifting. line ice subjected to constant compressive loads was examined. Haynes. F.D.. et a]. IAHR International Symposium

A number of tests were conducted with the nominal stress on Ice. Quebec. Canada. July 27-31. 1981. Proceed-
ranging from 05 to 367 MPa at a temperature o .5 ings. VolI. Quebec, Canada. Univ-rsCt. Laval, 1982,
The acoustic emission response was recorded and the data
are presented with respect to time and strain. The source p.11!-124. 30 refs. Includes discussions and replies.

MP 1520 of acoustic emissions in ice is considered in terms of the Ashton. G.D.. Johnson. P.R.
GROUND PRESSURES EXERTED BY UNDER- formaion of both microfractures and visible fractures that 36-3026
GROUND EXPLOSIONS. develop without catastrophic failure of the ice A model ICE COVER THICKNESS. BUBBLING. ICE PRE-
Johnson, P.R.. Symposium: Surface Protection to describe the acoustic emission response is developed. VENTION. ICEMELTING. STRUCTURES. DAM-
through Prevention of Damage (Surface Manage- AGE. TESTS. AIR TEMPERATURE. ANALYSIS
ment); Focus: The Arctic Slope. Anchorage, Alaska. MP 1525 (MATHEMATICS).
May 17-20, 1977. Proceedings. Edited by M.N. DEFORMATION AND FAILURE OF ICE Air bubbler systema are used to suppress ice formation and
Evans, Anchorage, Alaska State Office, Bureau of UNDER CONSTANT STRESS OR CONSTANT present ice damage to structure i njection of air into

Land Management. Mar. 1978, p.284-290, 3 refs. STRAIN-RATE. t tly more dene warm water at the tottom of a

36.28957 Mellor. o.. et a). Mar. 1982. 5(3). p.201-219, 3 refs. bd 2 fresh wterase: the warm water to the surface.
FROZEN GROUND STRENGTH. ENVIRON- Ce A bubbler system provides a simple and i mxpensve means

Cole. D.M. of suppressing ice if the body of water has the necessary
MENTAL PROTECTION. SOIL PRESSURE. EX- 36-2871 thermal resere A study was conducted with a point
PLOSION EFFECTS. SHOCK WAVES. WAVE ICE DEFORMATION. STRESS STRAIN DIA- source bubbler to examine its performance when installed
PROPAGATION. ENVIRONMENTAL IMPACT. GRAMS. ICE MECHANICS. AIR TEMPERA- under an existing la)er of thick lake ice.
BLASTING. MARINE BIOLOGY. UNITED TURE. TESTS. ISOTOPES.
STATES-ALASKA -NORTH SLOPE. ine.Srained isotopic ic was tested in uniaisl compression
Peak shock pressures in frozn "o resulting from underground at -C$ Tets wee made under I. Constant strn ate. MP 1530
explosions of modente size and their effect on fith populations and 2 Constant stress, with total asal strains up to about PORT HURON ICE CONTROL MODEL STUD-
arc examined, based on current knowledge of shock pressure 77. Direct comparison of the results for constant stress IES.
patterns and the sensitivity of fish eggs and young and and constant strain rate suggests that the two tests gile Calkins. D.J.. ct al. IAHR International Symposium on
adult fish to such pressurts. The peak shock pr ssures much the same information when interpreted suitably De- Ie. Quebec. Canada. July 27-3. 1981. Proceedings.
attenuate rapidly with disamcc from esplosion and it appears tailed comparisons and iterpretations of the data will be Vol. . Quebec. Canada. Un rait Laval. 1982. p.36 i-
that moderate-sized explosions, such as those from standard given in a subsequent aper. 373. 6 re. nda. dis csin aauthors2 p.
seismic shots. can be fired within a few hundred fect of 373. 6 refs. Includes discussion and author reply.
water bodies without exceeding allowable peak shock pressures Sodhi. D.S.. Deck. D.S.
in the water bodies Extperimctal stud:es should be earned MP 1526 36-3044
out to confirm the pattem of peak shock pressure attenuation ON MODELING MESOSCALE ICE DYNAMICS RIVER ICE. ICE CONTROL ICE JAMS. FLOODS.
and examine the effectiveness of shock transmsson between USING , 'V'ISCOUS PLASTIC CONSTITUTIVE ICE MECHANICS. LA\KE ICE. ICE LOADS.
froen ground and the water bodies. LAW. LOADS (FORCES). ICE FLOES. WIND PRES-

Hibler. W.D.. IIl, et al. International Conference on SURE. STRUCTURES. MODELS. UNITED
Port and Ocean Engineering under Arctic Conditions. STATES-SAINT CLAIR RIVER.
6th. Quebec. Canada. July 27-31. 1981. Proceedings. The Cops of nF-esrs. In ts study of )ear-round navigation

MP 1521 Vol.3 Quebec. Canada. Universitt Laval. 1981. on the Great Lames. recogtnied the problem of iee dischIgir
USING SEA ICE TO MEASURE VERTICAL p 1317-1329.9refs. Includes discussion and authors* Into ,t Clai: Riser from lake Iiron This study deals
HEAT FLUX IN THE OCEAN. reply with the determination of force levels on. sind the amount
,McPhee. M.G.. et al. Mar. 20.1982. 87(C3). p.2071- Udin. I.. Ullcrstig. A. of ice d:scharle through the o;,enig in. an ice control
2074. 8 refs. 36.2982 structure. ussnS natural and s)nthetic ice no.

Unteriteiner. N. ICE MEClANICS. VISCOSITY. ICE PI.ASTICI-
36-2868 TY. RHEOLOGY. MATHEMATICAL MODELS.
SEA ICE. ICE SALINITY. HEAT FLUX. SEA WA- PLASTIC FLOW. IC2 COVER THICKNESS. MP DIS T
TER. TEMPERATURE GRADIENTS. ICE VELOCITY. ICE STRENGTH. FORCE DISTRIBUTION IN A FRAGMF.%'TED

GROWTH. DRIFTING STATIONS. WATER The ihasior of an ice dynmis model cmployngs a %icous ICE COVER.
TEMPERATURE. SALINITY. piastic rheol,;y is institgsted Time and space males Daly. S.F. ct al. IAIIR International Symposium on

Results of an experiment performed st dofting ice station of the order of. hus and 0km are emphamrel Ilowevr. icc.Quibec. Canada.Jti) 2-3. 19SI. Proceedings.
FRANI I in the Arctic Ocean northwest of Spt:bergrcn whcnscr pms:bbtetheresultsarepresentedinaa.nondtmenroal %ol i. Qutbec. Csrada. LniersttEl .aval. 1992.p.374-
during Mrch.May 1979 indicate that sensible heat flux form Numerical pramer.ter vartions examined include 397. 2 refc, Includesdiscussions and authors rcplts.
from the ocean to the ice cover was less than 2 Wisqm the effect of the -npd" creep rate on numerical consergene Stewart. D.M
The estimate is based on measurements of tcmpcrature grad :. rate. the effects of ic strenth on the numerical adjutment 36-3045
en. growth rate. and salinity of young sea ice Uncertainty time needed to fully attain ideal plastic flow. aNd the effect
in the magnitude of the heat flux results more from eviJence o gril smire on the behasor of simulated ice d)rsamars FLOATING ICE. ICE FLOES. L.OADS (FORCES).
of horntontal inhomoencity in the gtowing ice sheet than Based mn the results of these studies a vtable numerical ICE BOOMS. SI EAR STRFSS. CIIANNEI2S (WA-
from measurement errIs procedure fm simulating mesosXte plastic flo is prepoed TERWAYS). EXPERIMENTATION.
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MP 1532 MP 1537 MP 1542
GLACIER MECHANICS. ICE CRYSTAL MORPHOLOGY AND GROWTH PHYSICAL AND STRUCTURAL CHARACTER.
Mellor, M.. IAHR International Symposium on Ice. RATES AT LOW SUPERSATURATIONS AND ISTICS OF SEA ICE IN MCMURDO SOUND.
Qudbec, Canada. July 27-31. 1981. Proceedings. HIGH TEMPERATURES. Gow. A.J.. eta&1. 1981. 16(5). p.9 4 -95 . 5 ref.
Vol.2. Quibec. Canada. Universiti Laval. 1982. p.'55- Colbeck. S.C., May 1983. 54(5), p.2 677-2682. 17 refs. Weeks. W.F., Govons. J.W.. Ackley. S.F.
474, Includes discussion. 37-3607 36-39119
36-3051 ICE CRYSTAL STRUCTURE. ICE CRYSTAL SEA ICE. ICE STRUCTURE. PHYSICAL PROPER-
GLACIER FLOW. ICE CREEP. ICE MECHANICS. GROWTH. SUPERSATURATION. TEMPERA- TIES. CALVING. ANTARCTICA--MCMURDO
STRESS STRAIN DIAGRAMS. RHEOLOGY. EN- TURE EFFECTS, VAPOR DIFFUSION. DENSITY SOUND,
GINEERING. (MASSI VOLUME). MATHEMATICAL MODELS. This casonrs study of the physical sad structural properties

At an excess vapor densit) (supersaturstionofabout I10.000) of sea ice in Mcleurdo Sound was, restricted to ss ice
adaetto the ice crystal surface of 50460 billionth glee, that had formed since Ape. 1910 Muliyear Ice via

MIP 1533 =theesa transitiori between tie highly faceted kinetic growth observed and samipled at only one locadon, near Cape Chosco-
FIEL INVSTIATIO S ~ HA GINGICE form andt the rounded equilibrium form at tempratures above latc on the western edge o McMurdo Sound. The locationsFD. SIAIO' FAHA GN C 6C At love temuperatures there is a transition in the of the sample situs are she-n The sampling prograns
DAM. equilibrium funs to hexagonal prismos because of a reduction included an over-ice traverse of the bay-fsst ice in McMurdo

Behsaos, S.. et al. IAHR International Symposium on in the disordered surface layer. The growth rate of ice Sound- Extensive recent calving of the Koettit Glacier
Ice, Quebec. Canada. July 27-31. 1951 Proceedings crystals from the vapor is anayred by a simple model sch ic tongue was obseried in the vicinity of the Dailey I.
VoL2, Quibec. Canada. Universite Laval. 1982. p.475- accounts for vapor nlow and surface proc-sses separately Pirelinsiry investigations of the crysta structure or samsples
48, 29 refs. Includes discussions and replies. The conditions for highly temperature senimuve growth are from 21 locations revealed widespread fortuation of coagelarios

identified from the model tce but only minimal amounts of frazil ice. FormationDean. A.M.. Jr. of a sub-ice plarclr- layer with individual platen measuring
36-3052 u osvrlcti eghwnosre tteasok

RIVE ICE ICEDAMS ICEBREAUP. RAZI MP 538of sam-pling sites. lietrogratihic studies revealed crystalline
ICE. SHEAR STRENGTH. UNDERWATER ICE. ICE PILE-UP AND RIDE-UP ON ARCTIC AND structures, ad c-asias orientatioms that exsibited assch in
SLUSH. BEARING STRENGTH. ICE JAMS. SUBARCTIC OF-ACHES. common with shore-fabst ice of the arctic coast of Alaska.
DAMAGE. FLOW RATE. POROSITY. Kovacs. A.. et al. Oct. 1981. 5(213). p.24 7 -273. For
A hanging ice danm ithat forms annually ins the lower Smoky another source or the article and abstract see 33-46 10 MP 1543
River. Aiberta. has been the object of coni-nued investigatio (MP 1230). 22 refs. HIGH-RESOLUTI1ON IMPULSE RADAR MEAS-
during the period 1975-1979. The study aims; at document- Sodhi. D.S. UREMENTS FOR DETECTING SEA ICE A-0)
iag physical dimensions and material properties of the dam: 634 URN LNE ETU DRT ER .

slcdting the mechanisms of its formation and removal: SEA ICE. PRESSURE RIDGES. ICE PUSH. ICE SHELF.
adassessing its effects on the frogress of breakup in the Moe.RM.ea.18.36)..9-.5re.

river. This paper presents a summary of the results obtinedMoe.R . tal19 .163 p6-75rfs
to dote. MP 1539 Kovacs. A.

FORMATION OF ICE CRYSTALS AND DISSI- 36-39119
PATION OF SUPERCOOLED FOG BY ARTIFI- SEA ICE. RADAR ECHOES. ICE SHELVES. AN-

MP 1534 CIAL NUCLEATION. AND VARIATIONS OF TARCTICA-ROSS ICE SHELF.
PROADLITI-DTEMINISTICANALYSIS CRYSTAL HABITAT EARLY GRoviTH STAGES. The ob~ecume of the Jim. I"I field =sawn were (1) to

OF ONE-DIMENSIONAL ICE SEGREGATION Kumai. M.. Apr. 19112. 21(4). p.5 79-5117. I4 rea evaluate the feaiiLity of awg a hight-resolution i Iuls
cf.radar protilieng system to detect the easce of S* icIN A FREEZING SOIL COLUMN. 31-98 which coring had revale on the bottom of the Raon Iet

Guynmon. G.L. et al. Nov. 1981. 5(2). p.127-140.124 FOG DISPERSAL ICE CRYSTAL NUCLEI. AR- Shel at j-9. and 2) if successful in that cOter to try to
refs. TIFICIAL NUCLEATION. SUPERCOOLED FOG. detect the preferred horizontal C-a21a afiUmtha direction
Harr. M.E.. Berg. R.L. Hromadka. T.V.. 11. MICROSTRUCTURE. ELECTRON MICROS- of the sea ice crY-ta5 wing the voltage aatlitude of the
363231 COPY. PLATES. ICE FORMATION. WATER VA- r"dar rfeci- The intuectosused is described.
FROST HEAVE. SOIL FREEZING. HEAT POR. TEMPERATURE EFFECTS. A table lists, the raar parametiers wed for calculatiag the

TRANSFER. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~m SOLW TRWGAIN C h ai tgso c rsa oraini uecoe1~ou aar rang. anm thc maxsin raar range for
TRANSFER. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~w SOLW TRMG AIN C h :ysae fiec)Wfrata nsprold tetnantennas used is plotted. The results obtainedFORMATION. WATER CONTENT. MATH. fogp were studied in detail by electroun i,roscopy, andt with the rada system, were inconclusive. and sevea possible

EMATICAL MODELS. ice nucleation espemmentrs twig$ liqutd propane seedingl were cip0atiosstare orlined. ruc Unneina into the MMur.
A deterministic model of frost heave lased upon simultaeous conducted in a dtherostatitally eoritrnt~ed coldr.Nlm. Ice do Ice Shelf was also invesigated.
analysis of coipled beat and moisture transport s ic CTase" crystals. fansned by rapid cooling created by the "vpoeatron
with a probabilistic model of parameter variations The of liquid propane from a timw nozrle a; temperat ars. fr-om
uritipranaeter. deterministic mrul. it based upon subenodela -0 1 to -4OC. were encted aNd replicat"d on rawctd grids MP 1544
of moisture transport, heat transport. and lumped achra fW electron mwicroafcope esamnstons Most of the 'ce ROLE OF PLASTIC ICE INTERACTION IN
frezing processes. The probabilistic Miodel is based uitn crystals f6med imrmediatey after the liquid prop=n seeinP MARGINAL ICE ZO N E DYNAM ICS.
Roaebnhts method which only requaires k:aIdco were spherical Wathough apen 2= were heagonal) with Lpaat.M.c l o.2.1 5 0C)
parameter means and their r',fc-.nts of vaitin diamecters raning from 0.3 to 3 inrr-swte a&M with 3 eprns . 1a.Nv 0 95 0C)

mean diameter of 1.5 msicrometr Electron =wicW-coy p. 1 2.-14.909i. 17 refs.
revealedl a grain boundary in sorti of the ire crystals. Hibler. W.D.. Ill.

40-4615
MP 1535 ICE EDGE. SEA ICE. ICE COVER THICKNESS.
APPLICATION OF A NUMERICAL SEA ICE MP is PLASTIC FLOW. WIND DIRECTION. WIND
MODEL TO THE EAST GREENLAND AREA. RESISIANCE COEFFICIENTS FROM VELOCI- VELOCITY. ICE MODELS.
Tucker. W.B.. Monterey. Califomta. Naval Postgradu- T PROFILES IN ICE-COVERED SHALLOW Lndsr apiroprite onitiones. :be ntonlnear nawue of plasti
ate School. Dec. 2912. 109p.. M.S. thesis. Refs.SEM. inwtset togethec with a sinnllrte coupiaslinbtween
p.104-106. Cilkins. D.J.. et al. June 122. 9(2). p. 236 -2 47 . With 'zee thicknesls chaact-stscs and ic theology can sabstanalj
36-3254 French summary. 7 refs. Modify the charasr 4v marginal ice rose dynamics. Ti
SEA ICE DISTRIBUTION. DRIFT. ICE GROWTH. Dirck. D.S.. Martinson. C.R. aexeamines tihe wtady sutai raxrcsons of these non-

THERMODYNAMICS. MATHIEMATICAL MOD- 36-3929 lianrtis by usin.g a onoinnnclsinipilcaton of a
ELS. GREENLAND. ICE COVER STRENGTH. STREAM FLOW. ta- r sc."lsptiscsea see -del A zesicsofideah"

small-scale simulations ft-km resolotim) is carred _I with
A dysamc-therinodynanisc sea ice imidel which emde~ns VELOCITY. SHEAR STRESS. ANALYSIS the meod formiulated us a mnvvin Lagrangian grid in rder
a viscowsplastic censmuise law has been aPPlie to the (MATHEMATICS). to remv difuszr. effects. Analytic solutios fee the
rmt Gteinlund area. Trhe moadel is run on a 40-Z eqnzilnt piastsc adjustiaeat case Are also constrVCd
vpetal scale all Id-day time step five a Go-day pette with The resiu show that if the ice tlxrhness distnV71tmo is
forcingl data beginnring on Oct 1. l979 Res-It% tend MP 1541 2a..oed to equilibrte in repoMtI to A constat wind Geld.
to verify that the model rcdicts reasonable thiricsses and NITOG NOUS CHEMICAL COMPOSITION the thices strgt couplin will yiel a shar ire edge.
velocitres within the ice margin Thermodynan-.scice growth OF ANTARCTIC ICE AND SNOW. with the cmmcss dropping rsracy to Uer0 near the
produces excessive k icut. however. pri-baby due to Parker. D.C.. et al. 1911. 16(5). P.79.1. 10 edt. ic margin (A=:% mM. s
inadequate praa.rrturaionl o4 oetiei heat flis 7eller. E.J.. Griw. AJ.

36-3979 MP 1545
ICE COMPOSITON. SNOW COMPOSITION. GEOMETRY AND PERMITTIVT OF SNOW

Mr 2536 FIRN. CHEMICAL ANALYSIS. ANTARCTICA~- AT HIIGHI FREQUENCIES.
WEDDELL.SCOTIA SEA MARGINAL ICE AMLNDSEN-SCOTT STATION. ANTARCTICA Ceilbeck. S.C.. June 1912. 53(6). gk4495-4500.31, rcfa.
ZONE OBSERVATIONS FROM SPACE. OCTO- -VOSTOK 'STATION. 36-319231
DER 1"4. This report emplasires nitrate son (NOSJ ccenr tion SNOW ELECTRICAL PROPERTIES. SNOW
Crasey. F.D.. et al. Mar. 15. 29S6. 91(C3). P.39201 in antai 15n'a and firn rn-es V1s ba coreS Chemial DENS ITY. PORtOSITY. SNOW CRYSTAL STRUC-
3924. 12 refls. analysoes coduced or Planned -antarctic mo. fist,-am TURF. SNOW PHIYSICS. TEMPERATURE
41.93 ice are i.hzbnei ComI-urer Clines, cismpar the vazsaT.n

SEA CE.ICEEDGE RE OTESENSNG.AN- in NO) over the past 1.000 )1 .n limn o from Souti GRADIENTS. LIQUID PHASES. WET SNOW.
SEAIC- IE DGE RMOE SStGlN pee Statin and Vwstk and presnt the %o) cauenri DIELECTRIC PROPERTIES.

TARCTICA WEDDELL SEA. SCOTIA SEA. record foe the cn."re 1.-to vote mer the past )AM' yr le grmerry12 an roiyfdyawane" sidlirendiag
Imager from the shuttle imaging raar-H1 espernelal as 5outh rAoteni core dates hil v m c"e ZaMdae aligada"a on the hiaw)r o '4 ndtnn 11W prniviy o( dry
well as other satem-it and icu-erotoi da&u ae esammed which dae hack to V44i Femuer anlysts 4f the SO) sno inecas sul wih nrasig wcr .otcxt hut i n-9 greatly
to learn moe aboat the W-pen sea ice msrpn ro( the 10t.&C e del. atas fromi both 5.-h Pote &nd '.Wt sorest frals vrin alleetd !q the shap^- o the ice partcle tonwet sn
Scowi Seas reriewn At the ice edge. the wce fowms into peoistis in the SO) -cetationW fisasrin at Sr.os0 th mrmrrny srases-v wihbquidciteft: bathe gerometry
banMik aggregates of smal ice fesismiar to thoe ol-seed 11,. :-. and ")v yritervals Data hxve rectiouvs seen is very nrtant Iloweer. the hqwflc lser has httle
inthe icrms Sea The radar tbscatter charactistics re-ored suprtfin$ the hvp-thesi that the I I Ir fratons vilest -n rermistevie. The r-ointtivlt) i describe uat
aif thes ands sugget thit thei r t Spter fc iswet Fuar. in %O) either coincide with% the s:a "tIy Ms. re the t.-der am.d sa . "atr iigfru A n prsstm
ther into the Pack. the radar imagetry UNs-i a trasiio annra mat A trac its 14 pvctbal .orcsorm Nh o tieAgeoetries at h

t
I and hliqlid ,vitusta It
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MP 1546 MP 1550 MP 1554
ENVIRONMENTAL AND SOCIETAL CONSE- BRINE ZONE IN THE MCMURDO ICE SHELF, THEORY OF THERMAL CONTROL AND PRE-
QUENCES OF A POSSIBLE C02-INDUCED ANTARCTICA. VENTION OF ICE IN RIVERS AND LAKES.
CLIMATE CHANGE VOLUME 2, PART 3-IN- Kovacs, A., et al, 1982, Vol.3, International Symposi- Ashton, G.D., 1982, Vol.13, p.131-185, 38 refs.
FLUENCE OF SHORT-TERM CLIMATE FLUC. um on Antarctic Glaciology, 3rd, Columbus, Ohio, 37-684
TUATIONS ON PERMAFROST TERRAIN. Sep. 7-12, 1981, p.166-171, 21 refs ICE CONTROL, RIVER ICE, LAKE ICE, THER-
Brown, J., et al, May 1982, Vol.2, 30p., Refs. p.25-28. Gow, A.J., Cragin, J.H. MAL REGIME, HEAT TRANSFER, WATER
Andrews, J.T. 37-266 FLOW, WATER TEMPERATURE, BUBBLING,
36-4051 ICE SHELVES, BRINES, MIGRATION, ANTARC. ICE FORMATION, ICE GROWTH, ICE MELT-
PERMAFROST DEPTH, VEGETATION, CAR- TICA-MCMURDO ICE SHELF. ING, ANALYSIS (MATHEMATICS).
BON DIOXIDE, CLIMATIC CHANGES, Infiltration of brine into the McMurdo Ice Shelf is dominated The thermal control of ice in rivers and lakes is accomplished
GROUND THAWING, SOIL TEMPERATURE. by wave-like intrusions of sea-water triggered by periodic in most cases by modifying the energy budget of the ice

break-outs of the ice front. Observations of a brine step cover. In most cases the modification is to increase the
4.4 m in height in the McMurdo Ice Shelf show that it flow of heat to the underside of the ice cover, either by

MP 1547 has migrated about 1.2 km in four years The inland directing against it a flow of warm water obtained from
DIELECTRIC PROPERTIES OF THAWED AC- boundary of the bnne percolation is probably controlled other parts of the water body, as in the case of air bubbler
TIVE LAVERS OVERLYING PERMAFROST largely by the depth at which brine encounters ttl firnlcc systems, or by increasing the ttmperature of the exiting
USING EM.OAR AT VHF. transition (43 in). However, this boundar) is not fixed flow of water, as in the case of rivers.

by permeability considerations alone, since m-asurable move-
Arcone, S.A., et al, May-June 1982, 17(3), p.618-626, ment of brine is still occurring at the inland boundary.
17 refs. Freeze-fractionation of the sea-water as it migrates through
Delaney, A.J the Ice shelf precipitates virtually all sodium sulfate, and MP 1555
37-3 preferentially concomitant removal of %ater by freezing in IN-SITU MEASUREMENTS OF THE ME-
DIELECTRIC PROPERTIES, ACTIVE LAYER, the pore spaces of the infiltrated im produces residual brines CHANICAL PROPERTIES OF ICE.
GROUND THAWING, PERMAFROST BASES, approuimately seven tmes moreconcentrated thas theoriial Tatinclaux, J.C., International Conference on Marine
RADAR ECHOES. Research, Ship Technology and Ocean Engineering,
Field measurements of the dielectric constant of thawed Hamburg, Sep. 29-30, 1982. Proceedings. Inter-
active layers of up to I m in depth at four sites in Alaska maritec '82, Hamburg, 1982, p.326-334, 7 refs.
have been made using short.pulse ground radar whose returns MP 1551 37-607
were received in the near-field radiation zone Three NITRATE FLUCTUATIONS IN ANTARCTIC ICE MECHANICS, ICE COVER STRENGTH, ICE
sites consisted of saturated silts with varyiag amounts of SNOW AND FIRN: POTENTIAL SOURCES AND ELASTICITY, FLEXURAL STRENGTH, FLOAT-
organic material, and the fourth saite was a moist send. MECHANISMS OF FORMATION.
The reflector returning the radar signals was the active layerI- Vol.3, International ING ICE, ANALYSIS (MATHEMATICS).
permafrost interface. Analysis of the waveforms showed Parker, B.C., et al, 1982,Sympos Two methoi's for in-situ determination of the bending strength
that all the materials were nondispersive over the radar urn on Antarctic Glaciology, 3rd, Columbus, Ohio, and elastic modulus of ice are presented. The first method
pulse bandwidth (75-225 MHz), and this was confirmed Sep. 7-12, 1981, p.243-248, 33 refs. requires failure tests of a series of cantilever beams of various
by time domain reflectometry (IDR) studies of field samples Zeller, E.J., Gow, A.J. length over thickness ratios, while the second method is
The average dielectric constants were between 23 and 34 37-280 based on failure testing of a free-floating beam of length
for the silts, which averaged between 45 and 50% water SNOW COMPOSITION, SNOW IMPURITIES, at least three times the ice characteristic length. Bothby voltume, while the sandy site gave an average valuemehdavitenedfresungbmdflconn
of about 12 for a probable water content bf about 23% PERIODIC VARIATIONS, NITRATE DEPOSITS, methods avimd the need for measung beam deflection inbf olue, hie te sndysie gve n f 2 ERIDICVAR ,order to determine the elastic modslus The analytical
by volume. These values are very similar to the laboratory ANTARCTICA-EAST ANTARCTICA. background of the methods is presented, and their advantages
work of others and were also confirmed by TDR. The Data are summarized on in situ nitrate ton concentrations and disadvantages as compared to conventional methods
high dielectric constants of the saturated materials allowed in snow pits and firn cores over the last 3,250 a. Nitrate are discussed together with their likely application to field
ccurate profiling of active layer depth, and an example fluctuations show seasonal, II and 22 a penodicities, and or laboratory use.

is presented. More detail would probably be achieved long.term changes both at South Pole station and Vostok.
with hgher-frequency radar. High nitrate levels conform to winter darkness and solar

activity peaks Long-term lows and highs conform to
solar activity minima and maxima. The data available MP 1556

MP 1548 support the hypothesis that nitrate is fixed in the upper STANDARDIZED TESTING METHODS FOR
PHYSICAL AND STRUCTURAL CHARACTER. atmosphere by some solar-mediated phenomenon causing a
ISTICS OF ANTARCTIC SEA ICE. periodicity in East Antarctica snow. Background levels MEASURING MECHANICAL PROPERTIES OF

Gow, A.J., et al, 1982, Vol.3, International Symposium and non-periodic spikes in nitrate come from other sources. ICE.
on Antarctic Glaciology, 31rd, Columbus, Sep. - (Auth) Schwarz, J., et al, July 1981, 4(3), p.245-254, 18 refs.

Frederking, R., Gavrilo, V.P , Petrov, I.G., Hirayima,
12, 1981, p.113-117, 8 refs. K., Mellor, M., Tryde, P., Vaudrey, K.D.
Ackley, S.F., Weeks, W.F., Govoni, I.W.
37-257 MP 1552 37-872
ICE FLOES, PACK ICE, FRAZIL ICE, ANTARC- SOME RECENT TRENDS IN THE PHYSICAL ICE MECHANICS, COMPRESSIVE PROPER-
TICA-WEDDELL SEA. AND CHEMICAL CHARACTERIZATION AND TIES, TENSILE PROPERTIES, ICE ELASTICITY,
Observations during February and March 1980 of structures MAPPING OFTUNDRA SOILS, ARCTIC SLOPE STANDARDS, LOADS (FORCES), TESTS.
in 66 separate floes in Weddell Sea pack ice show widespread OF ALASKA. The results of nominally similar tests vary greatly due to
occurrence of fro-il ice in amounts not previously reported Everett, K.R., et al, May 1982, 133(5), p.264-280, the fact that almost every ice research group uses different

testing methods This is of course a hindrance to thein sea ice of comparable as nd thckness ta the Arctic. Refs. p.278-2 80 . Ice Engineering field In order to improve the quality,It i Wed Sa s much as 50% of the total ice production Brown, J. comparability and usefulness of the test data resultm; fromin the Weddell Sea is generated as frazil Average floe 3-7 ehnclpoet netgtos h ARScino
salinitlies also appear higher than those of their Arctic counter- 37174 mechanical property investgations, the IAHR Section on
parts. Comparative studies of fast c at 28 locations TUNDRA, SOIL SURVEYS, PERMAFROST PHY- Ice Problems considers it necessary to standardize ice testing
in MeMurdo Sound show this ice to be composed amost SICS, SLOPE ORIENTATION, SOIL CHEMIS- methods. Herewith the Working Group of the IAHR
entirely of congelation ice that exhibits crystalline textures TRY, SOIL WATER, SOIL STRUCTURE, SOIL Secton on Ice Problems proposes its recommendation for

& ~"Standardized Testing Methods for Measurnng Mechanical
and orientations that arc similar to those observed in Arctic CLASSIFICATION, DISTRIBUTION, MAPPING, Properes of ices It should be noted that the suggested
fast ice However, avertc fast-ice salinities in McMurdo UNITED STATES-ALASKA-NORTH SLOPE recommendations remain open to revision as the development
Sound are higher than those reported for Arctic fast mer
of comparable age and thickness (Auth) of ice testing methods progresses

MP 1549 MP 1553
ON MODELING THE WEDDELL SEA PACK DEFORMATION AND FAILURE OF FROZEN NIP 1557
ICE MSOILS AND ICE AT CONSTANT AND STEADI- FROST SUSCEPTIBILITY OF SOIL; REVIEWIbE . LY INCREASING STRESSES. OF INDEX TESTS.Hibler, W.D., An1, et a , 1982, Vol.3, International Fish, A.M, Canadian Permafrost Conference, 4th, Chamberlain, El., Aug. 1982, FHWA/RD-82/081,Symposem on Antarctic Glaciology, 3rd, Columbus, Calgary, Alberta, Mar. 2-6, 1981. Proccedings, Ot- I lOp., Refs p.83-88.
Ackley, S.F. tawa, National Research Council of Canada, 1982, 37-973
37-29 .p.419-428, With French summary. 16 refs. FROST HEAVE, SOIL MECHANICS, SOILE P C HM R 37.385 FREEZING, ICE WATER INTERFACE, ICESEA ICE, PACK ICE, THERMODYNAMIC PROP- PERMAFROST PHYSICS, FROZEN GROUND SLI IN EFCT T, CASFC -
ERTIES, ICE MODELS, ANTARCTICA-WED- STRENGTH, PHYICS ROZN OUE SOLID INTERFACE, TESTS, CLASSIFICA-
DELLSSEA. FROZEN GROUND COMPRES- TIONS TEMPERATURE GRADIENTS, SOIL
Some results from a dynamic-thermodynamic simulation of SION, FROZEN GROUND MECHANICS, SOIL WATER, PARTICLE SIZE DISTRIBUTION,
the seasonal cycle of the Weddell Sea puck ice are described CREEP, ICE DEFORMATION, ICE STRENGTH, GRAIN SIZE,
The model used for the study is similar to that developed STRESSES, ICE CREEP, ANALYSIS (MATH- Methods of dcterminlng the frost susceptibility of soils are
for a numerical investigation of the Arctic ice cover It EMATICS), EXPERIMENTATION identfied and presented in this report. More than one
employs a plastic ice theology coupled to a tIso.lcvel ice Experimental and theoretical studies were made of the dofor- hundred criteria were found. the most common based on
thickness distribution The thickness characteristics evolve mation and time-dcpendent failure of e Uniaxial comprs- particle size characteristics These particle size criteria
in response to ice dynamics, and to ice growth and decay sion tests were performed in the laboratory at constant and arc frequently augmented by information such as grain size
rates dictated by surface heat calculations and by heat storage steadily increasing stresses Strength criteria and unfied distribution, uniformity cocfficients and Atterberg limits In-
in a fixed depth oceanic boundary layer Observed time. constitutive equations describing all three stages of crecp formation on permeability, mineralogy and soil classification
varying wind, temperature, and humidity fields arc used at con.Lant stress are presented. It is shown that regardless has also been used, More complex methods requiring
together with empirical radiation fields and fined ocean currents of the stress regime (constant stress or step loading) the pore silc distribution, moisture.tension, hydraulic-conductivi-
to drive the model Employing these fields, the model equations describe deformation and time-dependent failure ty. heave-stress, and frost-heave tests have also been proposed
is integrated over two seasonal cycles Overall. the results by five parameters The form of the constitutive equations. lfoucer. none has proven to be the universal test for detcrmn-
suggest that (I) ice dynamics are essential in describing which can be applied also to describe the mechanical properties ing the frost susceptibility of soils Based on this survey.
the seasonal cycle. and (2) a feedback between the atmospheric of frozen and unfrozen soils, make it possible to obtain four methouls arc proposed for further study They are
temperature and the presence of ice may be a major cause analytical solutions of the practicsl problems and ito determine the U S. Armny Corps of Engineers Frost Susceptibility Classifi-
of the rapid decay of the Antarctic icc cover (luring the the creep parameters of frozen and unfrozen soils and icc cation System. the mrsture-tcrnson hydraulic-conducivity
spring.summer period. (Auth. mid) in situ test, a new frost.heave test. and the CBR-aflcr-thaw test.
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MP 1558 about the third power of liquid saturation. The gravity MP 1571DESIGNING WITH WOOD FOR A LIGHT- flow theory is shown to be an accUrate representation of FIRN QUAKE (A RARE AND POORLY EX-WEIGHTNG AITHAN ODPORL ARL T meitwater drainage from snow covers in .wo diverse areas
WEIGHT AIR-TRANSPORTABLE ARCTIC even though the snow covers are treated as homogeneous PLAINED PHENOMENON).
SHELTER- HOW THE MATERIALS WERE units. The variation of saturated permeabitity with snow DenHartog, S.L., Nov. 1982, 6(2), p.173-174, 7 refs.
TESTED AND CHOSEN FOR DESIGN. density occurs about as predicted by Shimizu's formula for 37-ID89
Flanders, S.N., et al, Structural use of wood in adverse dry snow, although ice layers decrease the permeability some- FIRN, SNOW DEFORMATION, SNOW SUR-
environments. Edited by R.W. Meyer and R.M. Kel- what. FACE, CRACKS.
loU. New York, Van Nostrand Reinhold Co., 1982, MP 1566 A fire quake is a sudden collapse of a snow surface with

a noise of increasing intensity. This descnption appliesp.385-397. PHYSICAL ASPECTS OF WATER FLOW to fire quakes on large ice sheets, shuch as cover GreenlandTobi3on, W. THROUGH SNOW. and Antarctica. There are many unknowns about fim37-1030 Colbeck, S.C., Advances in hydroscience. Volume quake phenomena.PORTABLE SHELTERS, WOODEN STRUC- II. Edited by V.T. Chow., New York, Academic MP 1572
TURES, MILITARY TRANSPORTATION, COLD Press, 1978, p.1

6 5
-
2 0

6, Refs. p.204-206. ELECTRICAL PROPERTIES OF FROZEN
WEATHER TESTS, LOADS (FORCES), AIR- 37-1280 GROUND AT VHF NEAR POINT BARROW,
PLANES, DESIGN, CONSTRUCTION MATERI- WET SNOW, SNOW HYDROLOGY, WATER ALASKA.
ALS. FLOW, SNOW PERMEABILITY, SNOW COVER Arcone, S.A., et al, Oct. 1982, GE-20(4), p.485-492,
Construction of a prototype shelter particularly suited to STRUCTURE, POROUS MATERIALS, THERMO- 16 refs.
accommodate a party of four to six in the extreme cold
at remote locations has been completed recently. To facili- DYNAMICS, RAIN, MATHEMATICAL MOD- Delaney, A.J.
tate transportation, the shelter doubles as an ISO shipping ELS. 37-1685
container and self-loads onto military aircraft. These modes FROZEN GROUND PHYSICS, ELECTRICAL
endure severe loads. Wood was chosen as a suitable MP 1567 FROZEN GROUND IC C
material for use in the cold. The requirement for light SENSITIVITY OF A FROST HEAVE MODEL TO MODELS, ORGANIC SOILS, SOIL WATER.
weight necessitated that the wood be used close to its strength THE METHOD OF NUMERICAL SIMULA- EL S, orGi o ILS, o I w Aer.
limits. The limits for honding wood and employing compos- TINElectrical Properties of frozen ground were measured singliitpaels wee litseoondd and comparedp a c d vuTe ON. radio frequency interferometry (RFI) i the very high frequen-
rethnebwede adese as cosren wthocculd ialues Hromadka, T V., II, et al, Aug. 1982, 6(I), p.1-10, 10 cy (VHF) radiowave band. Ice-rich organic sits and sandyUrethane-based adhesive was chosen to bound Ingh-nsity crihognca

overlay (HDO) plywood and redwood sections together. refs. gravel of variable ice content were investigated durng early
Fiberlas-reinforced plastic (FRP) mat was chosen as a Guymon, G.L., Berg, R.L. April of both 1979 and 1980. Frequencies between 10
material to strengthen webs against shear 37-1329 and 150 MHz were used but best results were obtained
MP 1559 FROST HEAVE, SOIL FREEZING, HEAT at VHF between 10 and 100 MHz.

SYNOPTIC WEATHER CONDITIONS DURING TRANSFER, MATHEMATICAL MODELS, MP 1573
SELECTED SNOWFALL EVENTS BETWEEN ANALYSIS (MATHEMATICS). STATE OF THE ART OF SHIP MODEL TEST-
DECEMBER 1981 AND FEBRUARY 1982. A unifying numerical method is developed for solution of ING IN ICE.
Bilello, M.A., May 1982, 82-8, p.9-

4
2. frost heave in a vertical freezing column of soil. Within Vance, G.P., American Towing Tank Conference,

37-1095 one general computer code a single unifying parameter can General Meeting, 19th, Ann Arbor, Michigan, July 9-
be preselected to employ the commonly used Galerkin finite 11, 1980 Proceedings, Vol.2. Edited by S.B. Co-SYNOPTIC METEOROLOGY, SNOWFALL, elements, subdomain weighted residual, or finite difference hen, Ann Arbor, Science Publishers, (19813, p.693-SNOWSTORMS, WEATHER OBSERVATIONS, methods as well as several other methods developed from 706, 5 refs.

STATISTICAL ANALYSIS the Alternation Theorem. Comparing results from the
MP 1560 various numerical techniques in the computation of frost 37-1692

heave to measured frost heave in a laboratory column indicates ICE LOADS, ICE PRESSURE, SHIPS,METEOROLOGY. there is little advantage of the numerical technique over STRENGTH, MODELS, LOADS (FORCES),
Bates, R.E., May 1982, 82-8, p.43-180. another. TESTS, SNOW COVER EFFECT.
37-1096
METEOROLOGICAL DATA, SNOWSTORMS, MP 1568 MP 1574
SNOWFALL, STATISTICAL ANALYSIS, SNOW DETERMINATION OF THE FLEXURAL UNIFORM SNOW LOADS ON STRUCTURES.

DEPTH, SNOW WATER EQUIVALENT, SNOW STRENGTH AND ELASTIC MODULUS OF ICE O'Rourke, M.J., et al, Dec. 1982, 108(ST12), p.2781-

TEMPERATURE. FROM IN SITU CANTILEVER-BEAM TESTS. 2798, 12 refs.

MP 1561 Tatinclaux, J.C., et al, Aug. 1982, 6(1), p.37-47,4 refs. Redfield, R., Von Bradsky, P.
SNOW CRYSTAL HABIT. Hirayama, K. 37-1756

Koh, G., et al, May 1982, 82-8, p.181-216, 5 refs. 37-1333 SNOW LOADS, ROOFS, STRUCTURES, SLOPE
O'Brien, H.W. ICE COVER STRENGTH, FLEXURAL ORIENTATION, EXPOSURE, SNOW ACCUMU-37-1097 STRENGTH, ICE ELASTICITY, ICE PHYSICS LATION, THERMAL EFFECTS, SURFACE

SNOWFLAKES, SNOW CRYSTAL STRUCTURE LOADS (FORCES), ICE SHEETS, ANALYSIS PROPERTIES.
SNOW OPTICS, SNOWFALL, PARTICLE SIZE (MATHEMATICS). Data on ground and roof snow loads for 199 structures
DISTRIBUTION, SPECTRA. From the theory of cantilever beams on an elastic foundation ar analyzed. Relationship between ground-to-roof conver-

DISTRI N S A on th at the ntre s ind and us n ion factor for uniform roof loads and parameters such asit is shown that the strength index and modulus index roof slope, exposure and thermal characteristics are investigat-
MP 1562 of ice can be determined from measurements of either the ed fMe conversion factor was found to be most strongly
AIRBORNE SNOW AND FOG DISTRIBU- failure load or the tip deflection, or both, of in situ cantilever ed Th eos r w
TIONS. beams tested over a wide enough range of ratio of beam influenced hy esposure
Berger, R.H., May 1982, 82-8, p.217-223. length to beam thickness Four methods are proposed, MP 1575
37-1098 two of which do not require the measurement of beam APPLICATION OF HEC-2 FOR ICE-COVERED

deflection during beam loading, an often difficult task to WATERWAYS.SNOWFLAKES, SNOWSTORMS, SNOW CRYS- perform with sufficient reliability, especially in the field Calkins, DJ., et al, Nov. 1982, 108(TC2), p 241-248,TAL STRUCTURE, FOG, UNFROZEN WATER

CONTENT, PARTICLE SIZE DISTRIBUTION, MP 1569 5 refs.
CLASSIFICATIONS. ICE DISTRIBUTION AND WINTER SURFACE Hayes, R., Daly, S.F., Montalvo, A.

MP 1563 CIRCULATION PATTERNS, KACHEMAK BAY, 37-2018
MEASUREMENTS OF AIRBORNE-SNOW ALASKA. CHANNELS (WATERWAYS), WATER FLOW,

CONCENTRATION. Gatto, L.W., 1982, No.12, p.421-435, For more de. ICE COVER EFFECT FLOATING ICE, FLOW
Lacombe, J., May 1982, 82-8, p.225-281, 2 refs. tailed article see 36-2432. 14 refs. RATE, RIVER FLOW, COMPUTER PROGRAMS.
37-1099 37-440 HEC-2. the widely known open channel flow water surfaceprofile computer program developed by the U.S Army Corps
SNOWFALL, SNOWFLAKES, COMPUTER AP- SEA ICE DISTRIBUTION, ICE CONDITIONS, ofEngineers'HydrologicEngincrig Center, has been recently
PLICATIONS, MEASUREMENT. OCEAN CURRENTS, SUSPENDED SEDI updated for the US Army Cold Regions Research and
MP 1564 MENTS, OCEANOGRAPHY, REMOTE SENS- Engineering Laboratory to account for the presence of a
SNOW COVER CHARACTERIZATION. ING, UNITED STATES-ALASKA-KA- floating ice cover It has been shown by man' writers
O'Brien, H.W., et al, May 1982, 82-8, p.559-577, 7 CHEMAK BAY that at uniform flow the normal flow depth can be increasedby as much as 30% by a floating ice cover. HEC-2
refs. MP 1570 with the ice cover option wilt llow the Corps of Engineers
Bates, R.E. DETERMINING THE CHARACTERISTIC and other users of the program to evaluate effectively the

3ffect of an ice cover on the flow depth, flow velocity.37-1106 LENGTH OF MODEL ICE SHEETS. unit discharge, etc. in a river system. This paper presentsSNOW COVER, SNOWFALL, SNOW DEPTH, Sodhi, D.S., ct al, Nov. 1982, 6(2), p.99-104, 6 refs an overview of the modifications to the uniform flow equation.SNOW HARDNESS, SNOW DENSITY, SNOW Kato K., Haynes, F.D., Hirayama, K. the required input dats. and an analysis
TEMPERATURE, UNFROZEN WATER CON- 37-1582 MP 1576
TENT. FLOATING ICE, ICE STRENGTH, ICE SHEETS, SOURCE MECHANISM OF VOLCANIC TREM-
MP 1565 LOADS (FORCES), FLEXURAL STRENGTH, ICE OR.
PERMEABILITY OF A MELTING SNOW COV- ELASTICITY, STRESSES, ICE CREEP, ICE MOD- Fcrrick, M.G., ct al, Oct. 10, 1982, 87(BIO), p.8675-
ER. ELS. 8683, 27 rcfs.
Colbeck, S.C., et al, Aug. 1982, 18(4), p 90

4
-
9

08, 16 For determining the characteristic length of a floating ice Qamar, A., St. Lawrence, W.F.
refs. shcct. a vertical load is applied to the ice sheer cither 37-2111
Anderson, E.A. by placing dead weights in discrete increments or with a EARTHQUAKES, VOLCANOES, FLUID DY-
37-1226 screw drive apparatus in series with a load cell. and the
SNOW MELTING, SNOW PERMEABILITY deflection of the ice sheet is monitored at the point of NAMICS, FLUID FLOW, UNITED STATES-

, loading or near it For a model ice sheet exhibiting OREGON-HOOD. MOUNT.
MELTWATER, SNOW DENSITY, SNOW COV- creep behavior. the experimental results with the screw ap- Low.frequency (< 10 HIz volcanic earthquakes originate at
ER, SATURATION, RUNOFF. paratu% show that the slope of the load-deflection curve a wide range of depths and occur bcfore, durir . and after
Data from snow lysimcters in California and Ivermont are decreases as the load increases, and one is not able to magmativ, eruptions The charavtcristics of these cart

l
,-

uaed to find the saturated permeability of a melting snow vhoosc a uniquc value of the slope for the computation quakes suggest that they are not typical tectonic events
cover in the range of l0-40xl0lliO st in) depending in of characteritic length This is attributed to relaaltion Physimall) analogous proesses ocv.ur in hydraulic fracturing
snow density. The unsaturated permeability increases as of stress in ice, of rock formations, low-frequency tccquakes in temperate
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Sciers, and autoresonance in hydroelectric power stations. MP 1582 be tracked on icpetitive daily images for time periods as
e propose that unsteady fluid flow in volcanic conduits EFFECT OF STRESS APPLICATION RATE O long as 6 days. Information on ice drift velocity, compact.

is the common source mechanism of low.frequency volcanic Lnss. i fati an ice melt patterns, andpdat
earthquakes (tremor). The fluid dynamic source mechanism THE CREEP BEHAVIOR OF POLYCRYSTAI , o e bre , at freezenp were obtained.

explains low-frequency earthquakes of arbitrary duration, mag- LINE ICE. Mf 1586
nitude, and depth of origin, as unsteady flow is independent Cole, D.M., International Offshore Mechanics and MP 1586
of physical properties of the fluid and conduit. Fluid Arctic Engineering Symposium, 2nd, Houston, Texas, SIMULATION OF THE ENRICHMENT OF AT-
transients occur in both low-viscosity gases and high-viscosity Jan. 30-Feb. 3, 1983. Proceedings. Ediled by.S. O .COVERliquds.Jan 30Feb.3, 983 Prceeings Edtedby .S.RUNOFF.
liquids. A fluid transient analysis can be formulated as ChungandV.J. Lunardini, NewYork, N.Y., American
generally as is warranted by knowledge of the composition Chung and VI. Lu1rdni Ne York, N.Y, mecaand physical properties of the fluid, material properties, geomc- Society of Mechanical Engineers, 1983, p.614-621, 14 er version see 36-1887.
try and roughness of the conduit, and boundary conditions. refs.
(Auth. mod.) 37-2392 37-2768
MP 1577 ICE CREEP, ICE CRYSTAL STRUCTURE, ICE SNOW COMPOSITION, SNOW IMPURITIES,
COMMENT ON 'WATER DRAG COEFFICIENT ACOUSTICS, STRESS STRAIN DIAGRAMS, MI- AIR POLLUTION, RUNOFF, MELTWATER, EN-
OF FIRST-YEAR SEA ICE' BY M.P. LANGLEB- CROSTRUCTURE, ICE CRACKS, RHEOLOGY, VIRONMENTAL IMPACT, SNOW CRYSTALEN. CRACKING (FRACTURING), TIME FACTOR., NUCLEI, EXPERIMENTATION, SNOW COVER.EN. RACKNG FRACURIG), IMEFACTR. The soluble impurities contained in a snow cover can be
Andreas, E.L., et al, Jan. 20, 1983, 88(CI), p.779-782, This work examines the effect of the rate of stress application concentrated as much a nive fold in the first fractions
Includes the comment by Andreas and the reply by on the creep behavior of polycrystalline ice. Stress rates of snow melt runoff In addition, daily Impunty surgesy from 1/1000 to 1 84 MP&ls were used to achieve a creep arf $nowe meltfrz Inyadditionenaiy ih mpurit ures
Langleben. For the article being discussed see 36. stress of 3 6 Mpg at test temperatures of 5 to -c. are possible. Melt-free cycles concentrate the impurities
2494. 11 refs. treatment empasatzest teempertue of tres n is the lower portion of the snow cover hence prepare the2494 11 efs.treamentemphasires the effect of stress application rate

in pliatin rteimpurities for rapid removal. Environmental damage can
Langleben, M.P. on primary creep behavior and the accompanying microfractur- occur due to the concentration and rapid release of atmospheric37-2110 ing activity. Acoustic eamion measurements tke ocu u oteenenrto nnai elaeo topei

fn taken in pollutants from the snow, especially in areas of "acid precipita-SEA ICE, SURFACE ROUGHNESS, FRICTION, all tests indicate the onset and rate peak of the microfracturg Sion." The enrchmen of the soluble impurities s explainedTheAenrichmentAoftheOsolubleimpurtiesNisaexplaine

ANALYSIS (MATHEMATICS). activity, and the results of laboratory experiments are given.
MP 1578 MP 1583 MP 1587
MICROBIOLOGICAL AEROSOLS FROM A FREEZING OF SEMI-INFINITE MEDIUM STRESS/STRAIN/TIME RELATIONS FOR ICE
FIELD-SOURCE WASTEWATER IRRIGATION WITH INITIAL TEMPERATURE GRADIENT. UNDER UNIAXIAL COMPRESSION.
SYSTEM. Lunardini, V.J., International Offshore Mechanics and Mellor, M., et al, Feb. 1983, 6(3), p.207-230, 9 refs.
Bau3um, H.T., et al, Jan. 1983, 55(1), p.65-75, 20 refs. Arctic Engineering Symposium, 2nd, Houston, Texas, Cole, D.M.
Schaub. S.A., Bales, RE, McKim, H.L., Schumacher, Jan. 30-Feb. 3, 1983. Proceedings. Edited by J.S. 37-2878
P.W., Brockett, B.E. Chung and V.J. Lunardini, New York, N.Y., American ICE CREEP, ICE MECHANICS, STRESS STRAIN
37-2176 Society of Mechanical Engineers, 1983, p.649-652, 11 DIAGRAMS, LOADS (FORCES), COMPRESSIVE
WASTE TREATMENT, WATER TREATMENT, refs. PROPERTIES, STATIC LOADS, TIME FACTOR,BACTERIA, AEROSOLS, IRRIGATION, MI. 37-2397 ANALYSIS (MATHEMATICS), TESTS, RHEOLO-
CROBIOLOGY. SOIL FREEZING, HEAT TRANSFER, TEMPER- GY.
MP 1579 ATURE GRADIENTS, STEFAN PROBLEM, Results of mechanical tests involving uniaxial compression
ON MODELING SEASONAL AND INTERAN- GEOTHERMY, HEAT BALANCE, ANALYSIS of isotropic ice at -SC were analysed and interpreted Con-
NUAL FLUCTUATIONS OF ARCTIC SEA ICE. (MATHEMATICS), THERMAL CONDUCTIVITY. stant load (CL) creep tests were made for applied stresses
Hibler, W.D., Ill, ct al, Dec. 1982, 12(12), p.1514- Exact solutions to problems of conductive heat transfer with in the range 0.8 to 3.8 MPa, and "stren th" test undsr

solidification are rare due to the non-linearty of the equations, constant displacement rate (CD) were made for applied strain1523, 20 refs. The heat balance integral technique is used to obtain an rates in the range 1/10,000,000 to 1/1,000 I/s. Results
Walsh, J.E. approximate solution to the freezing of a semi-infinite region from CL tests and CD tests corresponded closely, giving
37-2362 with a linear, initial temperature distribution. The results much the same information about failure strains, strength,
SEA ICE DISTRIBUTION, PERIODIC VARIA- indicate that the constant temperature Neumann solution creep rates, time to failure, stress/strain.rste relations, etc.
TIONS, ICE MODELS. is acceptable for soil systems with a geothermal gradient MP 1588
Some results from a series of three-year aperiodic simulations unless extremely long freezing times are considered The PHYSICS OF MATHEMATICAL FPOST HEAVE
of the Northern Hemisphere sea r a e pomtedn heat balance integral will yield good solutions, with simple MODELS: A REVIEW.
The simulations employ the dynamic-thecrmodynamic seae numerical work, even for nn-constan initial temperatures. O'Neill, K., Feb. 1983, 6(3), p 275-291, Refs. p.289-model developed by Hibler (1979) and use a one-day timeatep MP 1584 291
on a 35 x 31 grid with a resolution of 222 km. Atmospheric SIMPLE FIXED MESH FINITE ELEMENT SO- 37-2883
data from the years 1973-75 are used to drive the simulations LUTION OF TWO-DIMENSIONAL PHASE FROST HEAVE, FROZEN GROUND PHYSICS,
The simulations yield a seasonal cycle with excessive amounts CHANGE PROBLEMS.HE A M, PHYSICAL PRO
of ice in the North Atlantic during winter and with somewhat NETHERMODYNAMICS, PHYSICAL PROPER-
excessive amounts of open water in the central Arctic during O'Neill, K., International Offshore Mechanics and TIES, STRESSES, MATHEMATICAL MODELS,
summer. Despite the seasonal bias, the simulated and Arctic Engineering Symposium, 2nd, Houston, Texas, GROUND ICE
observed interannual fluctuations are similar in magnitude Jan. 30-Feb. 3, 1983. Proceedings. Edited by J.S. Thispaperisconcernedwiththephysicalandthermodynamical
and are positively correlated The correlations with observed Chung and V.1 Lunardim, New York, N.Y., American bases of frost heave modeling An attempt is made todata are noticeably smaller %shen dynamical processes are Society of Mechanical Engineers, 1983, p.653-658, 24 isolate and illuminate issues which all such models must
omitted from the model. The simulated outflow of ice address, at least by implication. Although numerous relevant
through the Greenlund-Spitsbergen passage undergoes large res. a sare e yedimphaisi lesonu numerton
fluctutions both seasonally and on an interannual basis 37-2398 publications are surveyed emphasis is less on an enumeration
The outflow correlates highly with :he simulated fluctuations FREEZE THAW CYCLES, HEAT TRANSFER, of items in the literature, and more on the concepts themselves.and on their alternative mathematical expressions, approxima.of ice coverage in the North Atlantic sector and positively PHASE TRANSFORMATIONS, LATENT HEAT, tions, and manners of applications Ultimately a selection
isth the observed fluctuations of icc coverage in the nime THERMAL CONDUCTIVITY, MATHEMATICAL of specific mathematical models is discussed. in light of
sector. MODELS, ENTHALPY. the points raised in the general discussion
MP 1580 An algorithm has been developed for two-dimensional freezing MP 1589
ADHESION OF ICE TO POLYMERS AND and thawing problems, which may also be useful for some PRELIMINARY INVESTIGATION OF THE
OTHER SURFACES. other phase change problems It is designed to be imple-
Itagaki, K., Physicochemical aspects of polymer sur- mented simply in standard finite element heat conduction ACOUSTIC EMISSION AND DEFORMATION

computer codes which use linear interpolation within elements. RESPONSE OF FINITE ICE PLATES.faces, Vol 1 Edited by K L Mittal, Plenum Publish- Substances with discrete phase chang. temperatures such Xirouchakts, P C,et al, Jan. 1982, No.134, p. 129-139,
ing Corporation, Mar. 1983, p 241-252, 15 refs. as water suffer a step change in enthalpy across a phase 10 refs.
37-2274 chanpe isotherm, and hence feature a theoret.- sly infinite St. Lawrence, W.F.
ICE ADHESION, ICE SOLID INTERFACE, ICE heat capacity there. The algorithm handles this potentially 37-2905
STRENGTH, POLYMERS, PROTECTIVE COAT- troublesome phenomenon in a natural way through usual
INGS. finite element procedures, using simple closed form expressions. ICE ACOUSTICS. ICE DEFORMATION, LOADS

0(FORCES), FRACTURING, PLATES, ICE
A set of simple experiments indicated that water drops MP 1585 CRACKS, ELASTIC WAVES, VISCOELASTICITY,
can penetrate through a grease laer and make "rest" contact ICE DYNAMICS IN THE CANADIAN AR- GRAIN SIZE, EXPERIMENTATION.
with the substrate, then spread over the surface, depending CHIPELAGO AND ADJACENT ARCTIC BASIN A procedure is described for itoring the microfracturing
on the surface energy of the substrstc, increasing the "real' AS DETERMINED BY ERTS-I OBSERVA- activity in ice plates subjecte costant loads Sample
contact rca. Furthermore the ice/substrate bond is stronger Tn sNSthan ice itself, The complex problem of ice adhesion I Stime records of fresh water ice plate deflections as well
• y be explainable by combination of these findings in Ramscier, R.O., et al, Canada's continental margins as corresponding total acoustic emission activities are present-
that the "real" contact area multiplied by the strength of and offshore petroleum exploration. Edited by C.J. ed The linear elastic as well as visco-elastic response
ice within the area constitute the apparent adhesive strength. Yorath, E.R. Parker and D.J Glass, Calgary, Alberta for a simple supported rectangular ice plate is obtained
Conceivable effects of various factors are discussed Canadian Society of Petroleum Geologists, May 1975, Suggested future work using the above procedure is discussed
MP 1581 p.853-877, 13 refs. MP 1590
PROCEEDINGS. Campbell, W.J., Weeks, W.F., rrapicr-Arscnault, L., MODELING PRESSURE RIDGE BUILDUP ON
International Offshore Mechanics and Arctic Engi- Wilson, K.L. THE GEOPHYSICAL SCALE.
neering Symposium, 2nd, Houston, Texas, Jan. 30. 37-2463 Hiblcr, W.D.,lII,Jan. 1982, No 134, p.141-155,8refs.
Feb. 3, 1983, New York, N.Y, American Society of ICE MECHANICS, SEA ICE DISTRIBUTION. 37-2906
Mechanical Engineers, 1983, 813p., Refs. passim DRIFT, ICE CONDITIONS, REMOTE SENSING, PRESSURE RIDGES, ICE COVER THICKNESS,
For selected papers sec 37-2389 through 37-2406 ICE BREAKUP. FREEZEUP, ERTS IMAGERY. ICE PILEUP, ICE STRENGTH, ICE PHYSICS,
Chung, J.S., ed, Lunardim, V J.. cd. ERTS.l "Quicklook" imagery for the pettod March to Nocm. SEA ICE DISTRIBUTION, SURFACE ROUGH-
37-2388 br 1973 has been utilized to study sea ice in the Canadian NESS, STRESSES, ICE MODELS, PACK ICE.
OFFSHORE DRILLING, OFFSHORE STRUC- archipelago and in the adjacent Ari.ti. basin The imagery, In large sale sea j.c models ridging is modeled by redistributing
TURES, ICE CONDITIONS, DRIFT, PERMA- %hich provides extensive coverige of the area of interest, thin icc into thicker categories The way in which thisNA S contains detailed information on variations in sea ice dynamics redistribution is tarried out can significantly affect the geo-FROST. ARTIrlCIAL ISLANDS, ICE LOADS, and ice morphology on a time scale ranging from several physical stresses in pack ice This paper compares iceCOMPUTER APPLICATIONS, ICE PHYSICS, days to seasons Because of the s:delap of the ERTS- strength characteristics of several different redistributors and
SEA ICE. I orbits over the study area. recognizable ice floes could Jiscusscs the relationship of these redistributors with observed
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ridge morphological data. In addition, simulated Arctic MP 1595 as year-round sources of fresh water, and the preparation
Basin ridge buildup results using one of these red-stributors FREEZING OF SOIL WITH SURFACE CON- of a review paper on the physical environment of arctic
are presented and compared to roughness observations reported VECTION. Alaska as it relates to petroleum exploration and production.
in the literature Lunardmi, V.J., International Symposium on Ground MP 1600

Freezing, 3rd, Hanover, N.H., June 22-24, 1982. DELINEATION AND ENGINEERING CHARAC-
MP 1591 Proceedings, 

19 82
1 p.

2
0
5
-22, 17 refs. TERISTICS OF PERMAFROST BENEATH THE

37-3079 BEAUFORT SEA.
FIELD METHODS A D PRELIMINARY RE- PERMAFROST PHYSICS, PHASE TRANSFOR- Seilmann, P.V., et al, Environmental assessment of the
TIGATIONS IN THE BEAUFORT SEA, ALASKA. MATIONS, FROZEN GROUND STRENGTH, Alaskan continental shelf, Vol.7, Hazards. Principal

SOIL FREEZING, SURFACE PROPERTIES, investigators' annual reports for the year endingSellmann, P.V., et al, June 1979, No.124, p 207-213,6 HEAT TRANSFER, ARTIFICIAL FREEZING, March 1981, Boulder, Coloralo, Outer Continental
refs. FROZEN GROUND TEMPERATURE, LATENT Shelf Environmental Assessment Program, (19811,
Chamberlain, E.J, Blouin, S.E., Iskandar, I.K., Lewel- HEAT, SURFACE TEMPERATURE, TIME FAC- p.137-156, 4 reis.
len R.I. TOR, CONVECTION, ANALYSIS (MATHEMAT- Neave, K.G., Chamberlain, E.J., Delaney, A.J.
SUBSEA PERMAFROST, PERMAFROST THER- ICS), STORAGE. 37-3248
MUBAL POERTES, PEERAFRO TE , Phave change phenomena arise frequently in applications SUBSEA PERMAFROST, PERMAFROST DISTRI.

TESTS, s hermal design in permafrost regions, thermal storage BUTION, SEISMIC VELOCITY, ENGINEERING,GEOPHYSICAL SURVEYS, TEMPERATURE of latent heat for solar systems, and the heat treatm.nt SEISMIC SURVEYS, NATURAL GAS, BEAU-
GRADIENTS, GROUND WATER, WATER of metals These are problems of conductive heat transfer FORT SEA.
CHEMISTRY, ENGINEERING, BEAUFORT with solidification phase change Exact solutions are sought
SEA. for geometries and boundary conditions which are simple Velocity data derived from the study of industry seismic

and yet representative of practical systems records from lease area No.71 indicate that bonded permafrostis common Its distribution will likely be as variable

MP 1596 as it is to the east near Prudhoe Bay. Bonded permafrost
MP 1592 INITIAL STAGE OF THE FORMATION OF should extend many kilometers offshore of the islands in
NUMERICAL SIMULATION OF THE WED- SOIL-LADEN ICE LENSES. the eastern part of the lease area.

DELL SEAPACE ICE. Takag , S., International Symposium on Ground MP 1601
Hibler, W.D., III, et a], Mar. 30,1983,88(C5), p.2873- Freezing, 3rd, Hanover, N H, June 22-24, 1982 TRANSPORT OF WATER IN FROZEN SOIL. 2.
2887, 29 refs. Proceedings, (19821, p.223-232, 8 refs. EFFECTS OF ICE ON THE TRANSPORT OF
Ackley, S.F. 37-3081 WATER UNDER ISOTHERMAL CONDITIONS.
37-2983 GROUND ICE, FROZEN GROUND STRENGTH, Nakano, Y., et al, Mar. 1983, 6(1), p.15-26, 16 refs.
SEA ICE, ICE MECHANICS, DRIFT, ICE MOD- ICE LENSES, SOIL FREEZING, ICE FORMA- Tice, A.R, Oliphant, J.L., Jenkins, T F
ELS, ICE COVER THICKNESS, ANTARCTICA- TION, ARTIFICIAL FREEZING, FROST HEAVE, 37-3558
WEDDELL SEA. THERMAL CONDUCTIVITY, STEFAN PROB- SOIL WATER MIGRATION, FROZEN GROUND
The simulations employ a dynamic thermodynamic model LEM, ANALYSIS (MATHEMATICS), FROST AC- PHYSICS, GROUND ICE, SOIL FREEZING,
developed in 1979 and use a I-day time step on an 18 TION, SOIL WATER. WATER TRANSPORT, TEMPERATURE EF-
x 15 gnd with a resolution of 122 km Daily atmospheric O'Neill and Miller's equations for frost heave in saturated FECTS, ANALYSIS (MATHEMATICS).
data from 1979 are used to drive the simulations, which soil/water system, presented in the 2nd I S G.Fat Trondheim, Effects of ice on the transport of water in frozen soil were
yield a seasonal cycle of ice with maximum extents close reduce to heat conduction equations on introduction of two investigated under isothermal conditions. Based on the
to that observed. The advance of the ice is primarly simplifying assumptions. The reduced equations are solved experimental results obtained using a manne-deposited clay
thermodynamic in nature, while the rapid decay depends by use of the recently developed analytical method that at -I OC. tne presence of ice is shown to significantly affect
critically on the presence of both leads and lateral ice advection can solve the Stefan problem with arbitrary initial and boundary the transport of water under centain circumstances. A
The average fraction of open water is substantial and varies conditions, theoretical analysis of the experimental results and a discussion
from 10% in September to 35% in March. These values of a possible mechanism for water transport in frozen soil
are in general agreement with estimates from satellite mi- MP 1597 are presented.
crowave data. Mean ice thicknesses are consistent with FREEZING AND THAWING: HEAT BALANCE
obscrvations and vary from about 3 m in the perennial INTEGRAL APPROXIMATIONS. MP 1602
ice in the western Weddell to I es in first-year ice in ICE ENGINEERING.
the eastern Weddell. Simulated ice drift results yield mean Lunardini, V.J., Mar. 1983, 105), O'Steen, DA., Sprg 1980, 12(2), p.41-47.
drift rates of about 5 km/day, in good agreement with 37-3205
buoy drift observations with slightly inadequate northward FREEZE THAW CYCLES, PERMAFROST THER- 37-3551
transport in the western Weddell Near the ice edge MAL PROPERTIES, HEAT BALANCE, STEFAN DOCKS, ICE LOADS, PILE STRUCTURES, PILE
the drift rates are relatively insensitive to the ice strenfth PROBLEM, SOIL FREEZING, GROUND THAW- EXTRACTION, ENGINEERING, OFFSHORE
Near the coast, however, lower strengths are found to yield ING LATENT HEAT, SURFACE PROPERTIES, STRUCTURES, WATER LEVEL, PIERS, TESTS.
a decrease in northward drift rates. (Auth. mod.) HEAT TRANSFER, PHASE TRANSFORMA- MP 1603

TIONS, CONVECTION, ANALYSIS (MATH' THEORY OF METAMORPHISM OF DRY
MP 1593 EMATICS). SNOW.

The study of conductive heat transfer with phase change Colbeck, S.C.,June 20, 1983, 88(C9), p.5
4 7

5-
5
482, 16

APPROXIMATE PHASE CHANGE SOLUTIONS -often called the Stefan problem-includes some of the refs.
FOR INSULATED BURIED CYLINDERS. most intractable mathematical areas of heat transfer. Exact
Lunardini, V J, Feb. 1983, 105(l), p.25-32, 14 refs. solutions are extremely limited and approximate methods 37-3571

37-3169 are widely used This paper discusses the heat balance METAMORPHISM (SNOW), SNOW CRYSTAL
FREEZE THAW CYCLES, UNDERGROUND integral approximation using the collocation method The GROWTH, TEMPERATURE GRADIENTS,method is applied to some standard problems of phase change VAPOR DIFFUSION, ICE CRYSTAL GROWTH,
PIPELINES, HEAT TRANSFER, PIPES (TUBES), -Neumann's problem--and a new solution is presented for TEMPERATURE EFFECTS, ANALYSIS (MATH-
PHASE TRANSFORMATIONS, THERMAL the case of a semi-infinitc body with surface convection EMATICS), THEORIES.
PROPERTIES, THERMAL INSULATION, TEM- Numerical results are given for soil systems and also for
PERATURE EFFECTS, ANALYSIS (MATH- materials of Interest in latent heat thermal storage The grovth of ice particles in dry seasonal snow is caused

by vapor diffusion among particles due to temperature gradientsEMATICS). MP 1598 imposed on the snow cover The diffusion is calculated
The conduction problem for cylinders embedded in a medium APPROXIMATE SOLUTION TO CONDUCTION by using the potential field solutions for electrostatically
with variable thermal properties cannot be solicd ave NG WITH DENSITY VARIATION charged particles The stereography of snow, is represented
if phase change occurs. New, approximate solutions have Fby using a log-normal distribution function for a geometric
been found usig the quasi-steady method. These solutions Lunardini, V.J, Mar 1983, 105(I), p 43-45, 5 refs enhamcment factordcriredhere Resonablecrystalgrowth
consider heat flow from the entire pipe surface, rather than 37-3207 rates and supersaturations are found.
from a single point. as has been assumed in the past. The HEAT TRANSFER, FREEZE THAW CYCLES,
temperature field, phase change location, and pipe surface PERMAFROST THERMAL PROPERTIES, DEN- MP 1604
heat transfer can be evaluated using graphs presented for SITY (MASS/VOLUME), WATER, PHASE RECENT ADVANCES IN UNDERSTANDING
parametric range of temperature, thermal properties, burial TRANSFORMATIONS, LATENT HEAT. ANAL- TIE STRUCTURE, PROPERTIES, AND BEHAV-
depth, and insulation thickness IOR OF SEA ICE IN THE COASTAL ZONES OF

YSIS (MATHEMATICS). THE POLAR OCEANS.
MP 1599 Weeks, W F., et al, International Conference on Port

MP 1594 DYNAMICS OF NEAR-SHORE ICE. and Ocean Engineering under Arctic conditions, 7th,
COMPARISON OF UNFROZEN WATER CON. Kovacs, A., ct al, Enviraiiiit l assessment of the Helstiki, Finland, April 5-9, 1983 Proceedings, Es-
TENTS MEASURED BY DSC AND NMR. Alaskan i.ontinental shelf. Vol 7. Hazards. Principal po0, Finland. Valtimn tcknilltnct tutkimuskcskus,
Oliphant, J L., et al. International Symposium on investigators' annual reports for the year ending 1983. p 25-41, 32 refs.
Ground Freezing, 3rd, Hanover, N.H., June 22-24, March 1981. Boulder, Colorado, Outer Continental Ackley. S.F.
1982. Proceedings, 119823, p. 115-121, 15 refs. Shelf Envirot,"ncntal Assessment Program, (19811, 37-3714
Tice, A.R. p.125-135. SEA ICE, ICE STRENGTH, PRESSURE RiO' ES,
37-3069 Weeks. W.F. ICE CRYSTAL STRUCTURE. ICE WATC. IN-
UNFROZEN WATER CONTENT, FROZEN 37-3247 TERFACE, FRAZIL ICE, ICE COVER TPCK-
GROUND STRENGTH, SPECIFIC HEAT, SOIL SEA ICE DISTRIBUTION, ICE MECHANICS. NESS, ICE FLOES. COMPRESSIVE PROPER-
FREEZING, TEMPERATURE EFFECTS, CALO- DRIFT. PRESSURL RIDGES, ICE PILEUP, ICE TIES, SIRAINS. GAS INCLUSIONS, BRINES,
RIMETRY. SCORING. WEDDELL SEA
Unfrozen wcater contents of various sands. silts and clay Research I nit N,, 8 invcstigates sea itc and i.c inducd A rcv ic is given of recent field and laboratory studies
under partially frozen conditions have been measured using gouges in the sea floor along the .oasts of the Beaufort. that havc 1) revealcd vast areas of first-year sci ice that
Nuclear Magnetic Rcsonance (NMR) Apparent specific Chukchi. and Bering Seas. New results reported durng shiow strong direwiional c.axis alignments in the I on sata
heats for many of these soils have been mcasurcd as a F81 in.ludc further dounicntatiin of ct-asal C pileup plane vith the alignment directed parallel to the rrcnt
function of temperature using Differential Scanning arlormc- and ovcr-ride cent, studies of ihe bhio.k sitc divtribut,,ns dirccin At the ic-;aitcr intcrfac~e at the time the ic tormcd
try (DS) Unfroren water contents have been calculated in first-)car pressure ridges. in's tigatins of addiional lascr 2l l)i. crcd uncxpc.ted large amounts of frarit i.c in
from the DSC data and compared with those directly measured profihmicter ob.craii,,s on presure ritlgcs. radar stdtcs the Vcdddcll Sea pa-k with the largest amounts of frazil
with NMR. of ncarshore lakes on the North Slope that may serve Occurring in the thickest floes 1) Determined the strength
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of multiyear pressure ridges to be comparable to that of MP 1609 supercooled fog. These experiments have shown that for
first.year sea ice in the hard-fail direction. 4) Developed PHYSICAL, CHEMICAL AND BIOLOGICAL most supercooled temperatures, approximately 1000 cc of
a rapid method of determining the relative volume of gas when compressed to 60 psig and released through a
in dsea ice. supersomc nozzle will produce the same number of ice crystals

WEDDELL SEA. as does the evaporation of I cc of liquid propane. It

MP 1605 Clarke, D.B., ct al, 1982, 17(5), p.107-109, 11 refs. is estimated that a compressed air supercooled fog dispersal

PROTECTION OF OFFSHORE ARCTIC STRUC- Ackley, S.F. nystem would consume approximately 6% of the hydrocarbon

TURES BY EXPLOSIVES. 37-3963 fuel presently consumed by operational systems using liquid

Mellor, M., International Conference on Port and SEA ICE, ICE COMPOSITION, ICE STRUCTURE, propane spray.

Ocean Engineering under Arctic conditions, 7th, Hel- ALGAE, WEDDELL SEA. MP 1615
sink, Finland, April 5-9, 1983. Proceedings. Espoo, Twenty of 27 ice cores and 13 surface ice samples taken APPLICATION OF ICE ENGINEERING ANDFinland, Ao il-9,nen8. t ingssks , between 59 deg 21 min S and 62 deg S have been analyzed RESEARCH TO GREAT LAKES PROBLEMS.
Finland, Valtion teknillinen tutkimuskaskus, 1983, for ice structure, salinity, nutrients, fluorescence, chlorophyll Freitag, D.R., Federal Conference on the Great Lakes,
p.310-322, 12 refs. a, phaeo-pigment, diatom species enumeration, and bacteria. lit
37-3740 The primary physical feature is the dominance of frazil . rim Arbor, Mich., Dec. 13.15, 1972. Proceed-

ICE BLASTING, OFFSHORE STRUCTURES, ICE ice structure as opposed to congelation ice. The salinity ings. (Washington?j, Environmental Protection

LOADS, ICE BREAKING, PROTECTION, ICE range is 2.4 to 13.77 with the higher salinities within the Agen:y, (1972?3, p.131-138.
COVER THICKNESS. IMPACT STRENGTH, ICE upper 15 cm. Chemical analysis of nutrients in the cores 31-1736FLOATTHIC .IN ST RES CEV indicates that they do not follow a dilution curve Silicate, ICE BOOMS, ICE COMPRESSION, PILES, ICEMECHANICS, FLOATING STRUCTURES, ENVI phosphate, and nitrate are found in higher concentrations CONTROL, ICE DISTRIBUTION, FREEZING
RONMENTAL PROTECTION, DESIGN. in the adjacent surface than in the ie cores. Nitrite POINTS, ENGINEERING, RESEARCH PRO-
New design curves for ice blasting relate crater radius with levels, however, are two to five times higiter in the surface
charge weight, charge depth, and ice thickness Single- layer of the ice cores than in the adjacent surface water JECTS, UNITED STATES-GREAT LAKES.
charge data can be used to design charge patterns for breaking Chlorophyll a followed a pattern similar to that of nitrite. MP 1616
ice in long channels or over broad areas. When charges Phaeo-ptgment ranged from 0 04 to 4.02 mg/cu m Meltwa- SOME ELEMENTS OF ICEBERG TECHNOLC
are optimized to give maximum energetic efficiency, the ter fluorescence appears to scale with salinity. Diatoms
specific energy is comparable to that for an ice.breaking are present at all sample levels in the ice cores, but in GY.
ship, and significartly lower than the best attainable specific varying concentration and condition. Active growth occurs Weeks, W.F., et al, International Conference and
energy for ice-cutting machines Shock attenuation curves in the surface layers. Workshops on Iceberg Utilization for Fresh Water
for underwater explosions permit the calculation of safe dis. MP 1610 Production, Weather Modification, and Other Ap-
tances for structures, fish and divers. ATMOSPHERIC BOUNDARY LAYER MEAS. plications, 1st, Iowa State University, Ames, October

UREMENTS IN THE WEDDELL SEA. 2-6, 1977. Proceedings. Edited by A.A. Husseiny,
MP 1606 Andreas E.L., 1982, 17(5), p.113.115, 4 refs. New York, Pergamon Press, 1978, p. 4 5-9 8

, 51 refs.
ICE FORCES ON MODEL MARINE STRUC- 37-3965 Mellor, M.TlURES. 3-95MloM
Haynes, F.D., et al, International Conference on Port ICE CONDITIONS, SEA ICE, WEDDELL SEA. 32-4714

There was a very intensive atmospheric boundary layer sa.m- ICEBERGS, ICE MECHANICS, ICE PHYSICS,
and Ocean Engineering. under Arctic conditions, 7th, pling program earned out on the Mikhail Somov during ICE SHELVES, WATER SUPPLY, ICEBERG
Helsinki, Finland, April 5-9, 1983. Proceedings, Es- the joint U.S.-U.S S.R. Weddell Polynya Expedition. This TOWING.
poo, Finland, Valtion teknillinen tutkimuskeskus, program included upper.air soundings with two different radi. Many of the technical questions relating to iceberg transport
1983, p.778-787, 7 refs. roodenystems;surface-layerprofilingwithaboominustrument, are given brief, but quantitative, consideration These in.
Sodhi, D.S. ed at three levels, spectral measurements of surface-layer elude iceberg genesis and properties, the mechanical stability
37-3776 turbulence with fast responding velocity, temperature, and of icebergs at sea, towing forces and tug characteristics,

humidity sensors, and routine meteorological observations drag coefficients, ablation rates, and handling and processingICE PRESSURE, OFFSHORE STRUCTURES, ICE This paper describes the instrumentation used for the measure- the iceberg at both the pick-up site and at the final destination.
SOLID INTERFACE, FLEXURAL STRENGTH, meats and presents some of the surface-layer temperature In particular, the paper attempts to make technical information
ICE COVER THICKNESS, ICE COVER and dew-point profiles. on glaciological and ice engineering aspects of the problem
STRENGTH, ICE ELASTICITY, VELOCITY, EX- MP 1611 more readily available to the interested planner or engineer.
PERIMENTATION. ARCTIC AND SUBARCTIC ENVIRONMENTAL (Auth.)
Small.scale laboratory experiments were conducted on model ANALYSES UTILIZING ERTS-I IMAGERY. MP 1617
marinestructuresin the CRREL test basin. Theexperiments Anderson, D.M, et al, Aug. 23, 1973, NASA-CR- ICE AND SHIP EFFECTS ON THE ST. MARYS
were performed by pushing model ice sheets against structures 135523, 5p. RIVER ICE BOOMS.
and monitoring the ice forces during the ice-structure interac.
tion The parameters, varied during the test program, McKim, H.L., Haugen, R.K., Gatto, L.W., Slaughter, Perham, R.E., June 1978, 5(2), p.222-230,7 refs. See
were the geometry of the marine structure and the velocity, C.W., Marlar, T. also 31-3424.
thickness, and flexural strength of the ice The results 28-2984 33-281
are presented in the form of ice forces on sloping and REMOTE SENSING, ENVIRONMENTS, ERTS ICE BOOMS, ICE PRESSURE, ICE CONTROL,
vertical structures with different geometries IMAGERY. IMPACT STRENGTH, ICE LOADS, LOADS

MP 1607 MP 1612 (FORCES), ICE NAVIGATION, RIVER ICE.
M I B6LN HEAT AND MOISTURE FLOW IN FREEZING MP 1618DYNAMIC BUCKLING OF FLOATING ICE AND THAWING SOILS-A FIELD STUDY. MP11

SHEETS. AND THAIN soil-a FIEl STUDY.dNUMERICAL SIMULATION OF AIR BUBBLER
Sodhi, D.S., International Conference on Port and cold SYSTEMS.
ocean E ngineerion derArctionditieon, Pt, Hn regions, Calgary, Alberta, Canada, May 6-7, 1975, Ashton, G.D., June 1978, 5(2), p.231-238,8 refs. SeeOcean Engineering under Arctic conditons, 7th, Hel- Proceedings, 1975, p.148-160, 14 refs.aso3-48

sinki, Finland, April 5-9, 1983. Proceedings, Espoo, 30-3338 also 31-3438.
Finland, Valtion teknillinen tutkimuskeskus, 1983, ROADS, FROST HEAVE, FROZEN GROUND 33-282ROADSNGFROST PHEAVEOFROZEN CGROUND
p.82

2
-
8 3

3, 6 refs. MECHANICS, MEASURING INSTRUMENTS, BUBBLING, ICE PREVENTION, ICE CONTROL,
37-3780 MATHEMATICAL MODELS. HEAT TRANSFER, MECHANICAL ICE PRE-
FLOATING ICE, ICE PRESSURE, ICE LOADS, The USACRREL Pavements Research Group has VENTION, ANALYSIS (MATHEMATICS),
DYNAMIC LOADS, ICE ADHESION, ICE Initiated a project to more adequately model the mechanism EQUIPMENT.
SHEETS, VELOCITY. of frost heaving in soil-water systems. The project has MP 1619
Experimental and analytical studies have been conducted three primary objectives I Develop mathematical models DYNAMICS OF NEAR-SHORE ICE.
to investigate the effect of ice velocity on the buckling incorporating heat flow, moisture flow and processes in the Kovacs, A , et al, Environmental assessment of 'he
loads of floating ice sheets An analysis ofdynamic buckling freezing zone, 2. Develop the necessary laboratory equipment
of a floating ice beam has been conducted for the case and procedures to evaluate the required factors and to refine Alaskan contmental shelf. Vol 2 Prncipal investiga-
when one end of the beam moves at a constant velocity the mathematical models, 3 Develop adequate instrumentation tors' reports July-Sep. 1978. Boulder, Colorado, Envi-
suddenly from rest Good agreement has been obtained and optimize locations of sensors for full scale field tests, ronmental Research Laboratorics. 1978, p.230-233.
between the results of analytical and experimental studies install this instrumentation in test sections and obtain . ata Weeks, W.F.
on the dynamic buckling of floating ice beams, necessary to validate the mathematical models 33-3095

MP 1613 SEA ICE, FAST ICE.
MP 1608 STUDY OF CLIMATIC ELEMENTS OCCUR- The authors report briefly on a new ice pile-up southeast
OBSERVATIONS OF PACK ICE PROPERTIES RING CONCURRENTLY. of Pt Barrow and the status of various reports connected
IN THE WEDDELL SEA. Bilello, M.A., International Geographical Congress, with their current studies
Ackley, S.F., et al. 1982, 17(5), p.105-106, 4 refas. 23rd, Moscow, July-Aug. 1976, Proceedings. Vol.2, MP 1620
Smith, S.J., Clarke, D.B. Moscow, 1976, p 23-30, In English. ANISOTROPIC PROPERTIES OF SEA ICE IN
37.3962 31-1536 THE 50-150 MHZ RANGE.
PACK ICE, ICE CONDITIONS, SEA ICE DISTRI- CLIMATOLOGY, LONG RANGE FORECAST- Kovacs, A., ct al, Environmental assessment of the
BUTION, WEDDELL SEA. ING, CLIMATIC CHANGES. Alaskan continental shelf. Vol. 8, Transport. Princi.
Observations of pack ice in the Weddell Sea during the MP 1614 pal investigators' annual reports for the year cnding
Weddell Polynya expedition (WEPOLEX-81) culminated in USE OF COMPRESSED AIR FOR SUPER- March 1979, Boulder, Colorado. Outer Continental
a daily map of ice conditions and a narrative observation
log The narrative log contains information on ice concentra. COOLED FOG DISPERSAL. Shelf Environmental Assessment Program, Oct. 1979,
lion. ridging. amounts of thin ice and open water, and unusual Wcinstein, A .ctal, Nov 1976,15(1i),p 1226-1231, p.

32 4
-

35 3
. For another source see 34-963. 4 refs.

Ice features. On the basis of observations, the pack ice For another version of this paper see 31-1494. 8 rcfs Morey. R.M
zone has been divided into three regions' ice edge region Hicks, J.R. 34-3054
(within 0 to 60 naut mi. of the northern limit of pack 31-1600 SEA ICE, ICE ELECTRICAL PROPERTIES,
ice), tee edge-pack ice transition zone (within 60 to 160 SUPERCOOLED FOG, FOG DISPERSAL, ANISOTROPY, ICE CRYSTAL STRUCTURE.
naut mi of the outer limit of pack ice), and deep pack
(at distances greater than 160 naut. mi. from the outer WEATHER MODIFIrATION, ICE CRYSTAL ELECTROMAGNETIC PROPERTIES, OCEAN
limit) In most satellite microwave images the ice edge. FORMATION. COMPRESSED AIR. CURRENTS, REMOTE SENSING.
pack ice transition zone appears as an area of lesser concentra- Experiments have been performed under controlled and free Results of impulise radar studies of sea ice near Prudhoc
tlion Observations did not confirm this Also unexpected environment condition% to determine the technical feasibilht) Bay. Alaska. shos, that -here there is a preferred current
was the observation that noticeable sell propagation occurred of using the cooling resultir 'rom the adiabatL, expansion direction under the ice cover the crystal structure of the
at great distances from the outer pack limit of compressed air to initiate ice crystal production in a ice becomes highly orderei. This tncludes a crystal structure
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wnth a preferred horizontal c-axs that is oriented parallel MP 1624 MP 1629
with the local current. The radar studies show that this THERMAL AND RHEOLOGICAL COMPUTA- TRANSPORT OF WATER IN FROZEN SOIL 1.
structure behaves as an anisotropic dielectric. The result
is that when electromagnetic energy is radiated from a dipole "IONS FOR ARTIFICIALLY FROZEN EXPERIMENTAL DETERMINATION OF SOIL-
antenna in which the E-field is oriented perpendicular with GROUND CONSTRUCTION. WATER DIFFUSIVITY UNDER ISOTHERMAL
the c-asi azimuth, no bottom reflection is detected. It Sanger, F.J., et al, International Symposium on CONDITIONS.
was also found that the frequency dispersion of anisotropic Ground Freezing, 1st, Bochum, Mar. 8-10, 1978, Nakano, Y., et al, Dec. 1982, 5(4), p.221-226, For Part
aea ice varies in the horizontal plane and is related to Vol.2. Edited by H.L. Jessberger, Bochum, Ruhr 2 of this study (MP 1601), see 37-3558. 13 refs.
the average bulk brine volume of the ice. The bulk dielectric University, 1978, p.95-117, 32 refs. Tice, A.R., Oliphant, J L., Jenkins, T.F.
constant of the ice, as determined from impulse travel time,
shows little correlation with the coefficient of anisotropy. Sayles, F.H. 37-4218

33-4283 SOIL WATER MIGRATION, FROZEN GROUND
SOIL FREEZING, THERMAL PROPERTIES, AR- PHYSICS, GROUND ICE, SOIL FREEZING.
TIFICIAL FREEZING, FROZEN GROUND ME- A new experimental method for measuring the soil-water
CHANICS, FROZEN GROUND THERMODY- diffusivity of frozen soil under isotherma, conditions is intro-

MP 1621 NAMICS, CREEP PROPERTIES, RHEOLOGY, duced The theoretical justification of the method is present-
SOUTH POLE ICE CORE DRILLING, 1981-1982. CONSTRUCTION, ANALYSIS (MATHEMAT- ed and the feasibility of the method is demonstrated by

esperiments conducted using marine deposited clay. The
Kuivinen, K.C., ,t al, 1982, 17(5), p.89-91, 7 refs. ICS), FROST HEAVE. measuredvaluesofthesoil-waterdffusivityare foundcompara-
Koci, B.R., Holdsworth, G.W., Gow, A.J. ble to reported experimental data. (Auth.)
37-3955 MP 1625
DRILLING, ICE CORING DRILLS, ICE CORES, ON FORECASTING MESOSCALE ICE DYNAM- MP 1630
ANTARCTICA-AMUNDSEN-SCOTT STA- ICS AND BUILD-UP. TOF AVALANS.
TION. Hibler, W.D., 11, ctal, 1983, Vol.4, p.110-l15, 10refs. St. Lawrence, W.F., Canadian Geotechnical Confer-
Aocoperativeicecore drillhng, core processing. and stratigniph- St.n Larece Ull.Ft., CaainA.tcnc ofr

- Udin, I., Ullerstig, A. ence, 29th, Vancouver, B.C., 1976. Proceedings,
ic logging program was conducted at Amundsen-Scott Station 37-4089
during the 19818-2 season by investigators from the Polar ICE PILEUP, ICE MECHANICS, ICE LOADS, ICE Canadian Geotechnical Society, 1977, p.Vr/24-
Ice Coring Office (PICO). the National Hydrology Research VII/33, In English with French summary. 4 refs.
institutelEnvironment Canada (NHRI), and the U.S Army SOLID INTERFACE, WAVE PROPAGATION, 33-1598
Cold Regions Research and Engineering Laboratory (CRREL) OFFSHORE STRUCTURES, SHORES, ICE FORE- SNOW DEFORMATION, ULTRASONIC TESTS.
A 202.4-m ice core was collected, logged and packaged CASTING, SEA ICE, ICE COVER STRENGTH, AVALANCHE MECHANICS, SNOW ACOUS-
in the field, and then shipped to the CRREL ice core ICE COVER THICKNESS, MATHEMATICAL TICS, SNOW COVER STABILITY.
storage facility, where it will be made available to the NSF- MODELS.
sponsored glaciologists for further analysis In addition Due to the nonlinear nature of the ice interaction, sea- MP 1631
to work with the ice core, PICO team members collected ice build-up against coasts and structures is a complex process. NOTES AND QUOTES FROM SNOW AND ICE
three gas samples for the Physics Inst , Univ. of Bern, Switzer- This build-up significantly affects mesoscale (10 to 100 kin) OBSERVERS IN ALASKA.
land and prepared the Gearhardt-Owen logging winch for ice motions over typical forecast time sctles of Several das.Bi
use by Univ. of Wisconsin-Madison geophysicists in their To examine the ramifications of assuming a non-lineer ice Bilello, M.A., 1979, 47th, p.116-118.
sonic logging of the 900-m borehole at Dome C. interaction in ice forecast models, we have earned out a 38-104

series of idealized simulations employing a viscous plastic SNOW SURVEYS, ICE SURVEYS, COST ANAL-
sea-ice theology. These simulations employ constant wind YSIS. ORGANIZATIONS, UNITED STATES-
fields at a grd resolution of 18.5 km and allow the ice ALASKA.
to build up and strengthen With the plastic ice interaction

MP 1622 the ice build-up is found to take place by means of a MP 1632
CONTINUUM SEA ICE MODEL FOR A GLO- i front Depending on the nature of the strength- RELATIONSHIP BETWEEN THE ICE AND UN-
BAL CLIMATE MODEL ethicknes coupling, this build-up is accompanied by kinematic FROZEN WATER PHASES IN FROZEN SOILS
Ling, C.H., et al, Sea ice processes and models. Edit- propagation effects. AS DETERMINED BY PULSED NUCLEAR
ed by R.S. Pritchard, Seattle, University of Washing- MP 1626 RESONANCE AND PHYSICAL DESORPTION
ton Press, 1980, p.187-196, 20 refa. EXPERIMENTAL DETERMINATION OF THE Tice, A.R., et a], 1983, 5(2)0 p.37-46, In Chinese with
Raimusiaen, L.A., Campbell, W.J. BUCKLING LOADS OF FLOATING ICE Ti R ary 193 5(2), p3 rsin se with
35-2169 English summary. For another version see 37-48. 14

SHEETS. refs.SEA ICE, DRIFT, ICE CONDITIONS, MATH- Sodhi, D.S., et a], 1983, Vol.4, p.260-265, 12 refs. Oliphant, J.L., Zhu, Y, Nakano, Y., Jenkins, T.F.EMATICAL MODELS, REMOTE SENSING, ICE Haynes, F.D., Kato, K., Hirayama, K. 38-180MELTING, FREEZING, MICROWAVES, eLl- 37-4114

MATE, MAPPING, RADIOMETRY, WEDDELL 37-4 I 14 UNFROZEN WATER CONTENT, SOIL WATER,
SEA. FLOATING ICE, ICE LOADS, STRUCTURES, ICE ICE WATER INTERFACE, GROUND ICE, FROZ-
The model developed by Campbell (1965) has been extended SOLID INTERFACE, ICE SHEETS, ICE PRES- EN GROUND TEMPERATURE, FROZEN
to a time-dependent, quasi-steady-state model that uses both SURE, EXPERIMENTATION, PHOTOGRAPHY. GROUND PHYSICS, NUCLEAR MAGNETIC
the equation of continuity and the equation of momentum Experiments were performed to determine the forces required RESONANCE, CLAY SOILS.
It also incorporates an equation of state that relates the to buckle a floating ice sheet pushing against structures An experiment is described that demonstrates the balance
pressure of ic- to its convergence. The constitutive equation of different widths The characteristic length of each ice between the ice and the unfrozen water in a frozen soil
is of a fluid type The freezing and melting of sea ice sheet was determined to enable a comparison to be made as water Is removed Nuclear magnciic resonance (NMR)
is parameterized in terms of ice thickness, location, and between the theoretical and experimental results, is used to monitor the unfrozen water content as the soil
season. For the 1974 austral winter twice-daily surface is dehydrated by a molecular sieve material. Our results
wind stress fields were generated from synoptic pressure MP 1627 show that the unfrozen water content of a Morin clay soil
data For every third day "f this period the boundaries EXPERIMENTS ON ICE RIDE-UP AND PILE- remains constant until the total water content has been
and coscentration of the Antar.tic sea ice were mapped reduced to the point where no ice remains in the system.
using ESMR (Electronically Scanning Microwave Radiometer) UP.
images acquired by the Nimbus- satellite. These data Sodhi, D.S., et al. 1983, Vol.4. p.266-270, 48 refs. MP 1633
are used both as initial conditions and to compare the model Hirayama, K., Haynes, F.D., Kato, K. MECHANISMS FOR ICE BONDING IN WET
results for various time periods. 37-4115 SNOW ACCRETIONS ON POWER LINES.

ICE PILEUP, FLOATING ICE, STRUCTURES, Colbeck, S.C., ct al. June 1983, 83-17. p.25-30, 9 refs.
ICE SOLID INTERFACE, ICE OVERRIDE, Ackley, S.F.
SHORES, BEACHES, SLOPE ORIENTATION, 38-427
EXPERIMENTATION. POWER LINE ICING, ICE ADHESION, WETMP 1623 Ice pile-up and nde-up are common occurrences along beaches SNOW, ICE FORMATION, SNOW ACCUMULA-

REVIEW OF ELECTRICAL RESISTIVITY OF in the sub-Arctic and Arctic An understanding of the TION. PHASE TRANSFORMATIONS, GRAIN
FROZEN GROUND AND SOME ELECTRO- factors which lead to pile-up is important for design of SI
MAGNETIC METHODS FOR ITS MEASURE- a defensive strategy to prevent damage to coastal installations ZE, TEMPERATURE EFFECTS

MENT. Since ice action on a sloping beach is complex, an experimental MP 1634cE A. model study was undertaken to determine the factors whichArcone, S.A., 1979, 18(5), p.32-37. 16 refs. promote ice pile-up. The factors vaned in this study HOW EFFECTIVE ARE ICEPHOBIC COAT-
33-4231 were the freeboard, slope, and roughness of the beach One INGS.
FROZEN GROUND PHYSICS, ELECTRICAL experiment was performed to observe the effectiveness of Minsk, L.D., June 1983, 83-17. p 

93 -9 5, 2 refs
RESISTIVITY, ELECTROMAGNETIC PROS- a shore defense structure against ice ride-up 38-435
PECTING, GEOPHYSICAL SURVEYS. RADIO PROTECTIVE COATINGS. ICE CONTROL, ICE
WAVES. SOIL MOISTURE CONTENT, SOIL MP 1628 PREVENTION. ICING. SHEAR STRENGTH, ICE
TEMPER,.TURE, GRAIN SIZE, AIRBORNE RA- ROOF MOISTURE SURVEYS: CURRENT STRENGTH, SURFACE PROPERTIES, ICE
DAR, MEASURING INSTRUMENTS. STATE OF THE TECHN )LOGY. ADHESION. COUNTERMEASURES. TESTS.
Resultsofextensivestudiesofearthresistivitiesoflowtempera- Tobiasson. W., 1983, Vol.31,.. .. 24-31, 7 rcfs. Much effort over man) )cars has gone into the search
ture soils are presented. Ground measurements of the 37-4035 foraneffcctie.durablc.eail) applied and inepensise material
electromagnetic field components of radio waves propagated to eliminate the force of adhesion bcten Me and a substrate
at low frequencies from distant transmitters and of the inductise ROOFS. MOISTURE DETECTION, INFRARED The objcctise of icro ice athcon tin an unheated surface
coupling between two loop antennas arc described. Results RECONNAISSANCE, MEASURING INSTRU- which would either preent the formation of ice or ensure
of measurements by these methods arc compared with each MENTS ulf-shedding of very thin accietin has not yet been achieved
other and with actual findings from excavations and borings Moisture is the big enemy of compact roofing systems Non. Many commcrciall)-asailable .oaringt do succeed is reducing
at permafrost sites The measurements arc shown to provide destructive nuclear, capacitance and infrared methods can the force of adhesion below 1S psi 1103 4 03pa and sursise
data on locations of lens ice. indicate zones of thawing, all find wet insulation in such roofs but a few core samples at least fise frccre Welease cycles. i, ntlitraril) established
give indications which permit estimating resistiviiies of layers arc needed for verification Nuclear and capacitance surveys critcria L.xposure to rai erosion. howcser. increases the
and permit construction of a map of Alaska identifying generate quantitative results at grid points but examine only force of adhesion hei)ond ths %atuc for must materials
major resistivity Zones Airborne evaluation of remotely a small portion of the roof Quantitative results are not As part of a continuing proei.t at (RRI.L. a test procedure
propagated wases permits construction of resistivity contour usually provided by infrared scanners but they can rapidly for measuring the shear strength or ic at faliurc has been
maps Reasons for variations in resistivity among various examine esery square inch of the roof Being able ito dcscloeud anti a large nuiber (i candidate materials have
categories of frozen soils are discussed find wet area when they are small is an important advantage, been testeil
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MP 1635 Methodologies and techniques are discussed for measuring MP 1646
STUDIES OF HIGH-SPEED ROTOR ICING ice forces on fixed structures situated in rivers and lakes. OPTICAL ENGINEERING FOR COLD ENVI.
UNDER NATURAL CONDITIONS. The usual method of measuring ice forces is to place a RONMENTS.load frame between the moving ice and the structure andItagaki, K.,etal, June 1983, 83-17, p.117-123,2 refs. to measure the reactive forces with load cells or strain Aitken, G.W., eJ, 1983, Vol.414, Meeting on Optical
Lemieux, G.E., Bosworth, H.W., O*Keefe, J., Hogan, gages. Another method is to measure the acceleration Engineering for Cold Environments, Arlington, VA,
G. displacement or strain at a few points on the test structure April 7.8, 1983. Proceedings, 225p., Refs. passim.
38-438 and relate the measurements to ice forces. The size and For selected papers see 38-1032 through 38-1057.
AIRCRAFT ICING, FREEZING NUCLEI, PRO- shapue of the force measuring system depend upon the mode 38-1031
PELLERS, HELICOPTERS. TESTS, of ice failure, the distribution of the ice forces and the
Icing S onTR high-speed rotors was studied undernaturalco logistics associated with each site. The variations of ice COLD WEATHER PERFORMANCE, SPECTROS-
Icing on hih.speed rotors was studied under naturlcondtions force with respect to time are generally very high during COPY. LOW TEMPERATURE RESEARCH.
on the summit of Mt Washington Differences in the crushing and impact, and the response of the force-measunng REMOTE SENSING, WAVE PROPAGATION,
growth condititns from those of laboratory tests, such 1s system should be sufficiently fast. MEASURING INSTRUMENTS, ENGINEERING,
rapidly variable water supplies and abundant freezing nuclei, SNOWFALL.
seem to have contributed to raising the temperature of the MP 1642
wet growth regime and producing finer crystals than in METHODS OF ICE CONTROL. MP 1647
laboratory experiments. Frankenstein, G.E., et al, Design for ice forces. Edit- TECHNIQUE FOR MEASURING THE MASS
MP 1636 ed by S.R. Caldwell and R.D. Criasman, New York, CONCENTRATION OF FALLING SNOW.
APPLICATION OF A BLOCK COPOLYMER SO- N.Y., American Society of Civil Engineers, 1983, Lacombe, J., 1983, Vol.414, p.17-28, 14 refs.
LUTION TO ICE-PRONE STRUCTURES. p.204-215, 7 refs. 38-1035
Hanamoto, B., June 1983, 83-17, p.155-158, I ref. Hanamoto, B. SNOWFALL, MEASURING INSTRUMENTS,
38-442 38-602 PRECIPITATION GAGES, VELOCITY, ELEC-
ICING, CHANNELS (WATERWAYS), LOCKS ICE LOADS, ICE CONTROL, ICE NAVIGATION, TROMAGNETIC PROPERTIES, ANALYSIS
(WATERWAYS), PROTECTIVE COATINGS, ICE LOCKS (WATERWAYS), CHANNELS (WATER- (MATHEMATICS).
PREVENTION. POLYMERS, ICE NAVIGATION, WAYS), ICEBREAKERS, CHEMICAL ICE PRE- A system has been developed by the U.S. Army Cold Regions
ICE ADHESION, COUNTERMEASURES VENTION, ICE REMOVAL, ELECTRICAL Research and Engineering Laboratory to measure the mas
MP 1637 MEASUREMENT, AIR CUSHION VEHICLES, contration of falling snow crystals. It is known as

PROTECTIVE COATINGS. ASCME (Airborne Snow Concentration Measuring Equip-
FIELD MEASUREMENTS OF COMBINED ment) and is described in this paper. ASCME's general
ICING AND WIND LOADS ON WIRES. Methods of ice control in navigable waters including locks performance has been evaluated based on concurrent measure-
Govoni, J.W., et al, June 1983, 83-17, p.205-215, 8 are presented. Ice cared downstream by ship traffic ments of precipitation rate. A strong correlation between

causes operational problems in and around the lock areas airborne-snow mass concentration and precipitation rate yieldsrefs. as well as in restricted channels. The paper discusses an estimate of particle fall velocity close to that observed
Ackley, S.F. chemical, electrical, and mechanical methods of ice control, by other researchers. Factors affecting system accuracy
38-449 The use of air cushion vehicles and ice breaking ships for have been investigated and are discussed. Examples are
POWER LINE ICING, ICE ACCRETION, ICE ice control is also discussed, given of the utiliration of ASCME data in analyses of electro-
LOADS, WIND PRESSURE, WIND DIRECTION, MP 1643 magnetic energy propagation in falling snow. (Auth.)
WIND VELOCITY, POWER LINE SUPPORTS. ICE ACTION ON TWO CYLINDRICAL STRUC- MP 1648
Four winter field seasons of simulated power line icing data TURES. CHARACTERIZATION OF SNOW FOR
were obtained during the years 1977-1981. Measurements
were obtained of the icing characteristics, loads on the wire, Kato, K., et al, Offshore Technology Conference, 15th, EVALUATION OF ITS EFFECT ON ELECtRO-
and wind conditions simultaneously. Loads were measured Houston, Texas, May 2-5, 1983. Proceedings. MAGNETIC WAVE PROPAGATION.
using a single-axis load cell in line with the wire during Vol.1, 1983, p.159-166, 17 refs. Berger, R.H, 1983, Vol.414, p 35-42, 9 refs.
the first three seasons, and a tri-axial load cell (resolving Sodhi, D.S. 38-1037
three perpendicular force components) in the 1980-81 winter 38-641 SNOWFALL, SNOWFLAKES, ELECTROMAG-
season. Winds were measured using a vaned pitot-static ICE LOADS, STRUCTURES, ICE PRESSURE, ICE NETIC PROPERTIES, PARTICLE SIZE DISTRI-
tube located near one end of the wire SOLID INTERFACE, EXPERIMENTATION, BUTION, SPECTROSCOPY, MEASURING IN-
MP 1638 PIPES (TUBES). STRUMENTS, SNOW CRYSTALS, TURBULENT
LANDSAT DIGITAL ANALYSIS OF THE INI- Ice action on two cylindrical structures, located side by BOUNDARY LAYER.
TIAL RECOVERY OF THE KOKOLIK RIVER side. has been investigated in a small-scale experimental Snow as an obscurant presents some interesting challenges
TUNDRA FIRE AREA, ALASKA. study to determine the interference effects in the ice forces to those attempting to characterize it. The wide range
Hall, D.K., ct al, Dec. 1979, No.80602, 15p., 7 refs. generated during ice structure interaction The proximity of particle sizes which can be present at any instant, and
Ormsby, J.P., Johnson, L., Brown, J. of the two structures changes the mode of ice failure, the the intricate and varied particle geometry, which makes particle

magnitude and direction of ice forces on the individual orientationanimportantconsiderationinsnowcharacterization
38-483 structure. and the dominant frequency of ice force variations, and extinction measurements, both call for the use of special
TUNDRA, FIRES, REVEGETATION, REMOTE Interference effects were determined by comparing the espen- measurement techniques. The application of particle site
SENSING, LANDSAT, UNITED STATES-ALAS- mental results of tests at different structure spacings spectrometer probes to the measurement of distributions and
KA-KOKOLIK RIVER. MP 1 area concentrations for snow crystals and flakes in the 12.5-
MP 1639 ICE JAMS IN SHALLOW RIVERS WITH to 6200-micron size range is described (Auth.)
SURVEY OF METHODS FOR SOIL MOISTURE FLOODPLAIN FLOW. MP 1649
DETERMINATION. Calkins, D.J., Sep. 1983, 10(3), p.53 8-54 8, 14 refs. PROGRESS IN METHODS OF MEASURING
Schmugge, T.J., et al, Nov. 1979, No.80658, 74P., 38-776 THE FREE WATER CONTENT OF SNOW.
Refs. p 45-60. ICE JAMS, RIVER ICE, RIVER FLOW, ICE CON- Fisk, D.J., 1983, Vol.414, p 48-51, 3 refs.
Jackson, T.J., McKim, H.L. DITIONS, ICE COVER THICKNESS, FLOATING 38-1039
38-484 ICE, HYDRAULICS, FLOODS, PLAINS, COM- SNOW WATER CONTENT, SNOW ELECTRI-
SOIL WATER, REMOTE SENSING, GRAVIMET- PUTER APPLICATIONS. CAL PROPERTIES, MEASURING INSTRU-
RIC PROSPECTING, ELECTROMAGNETIC The equilibrium ice jam thickness given by Panset et al, MENTS, SNOW COVER EFFECT, ELECTRO-
PROSPECTING, EVAPOTRANSPIRATION, is modified to yield a clearer. consistent relationship between MAGNETIC PROPERTIES, SNOW MELTING,
VEGETATION FACTORS, PRECIPITATION the flow h)draulics and thickness The modified equations BACKSCATTERING, ABSORPTION, WAVE
(METEOROLOGY). arc analyzed with respect to a floating ice jam in the main PROPAGATION, FREEZE THAW CYCLES.

channel with flow also occurring in the floodplain. The
MP 1640 final derivation allows the expected ice jam thickness to Providing ground truth for the backiatter and absorption
GUIDEBOOK TO PERMAFROST AND RELAT- be computed, given the bed and ice cover thickness The effects of a snow cover on electromagnetic waves has long
ED FEATURES ALONG THE ELLIOT1" AND anal)tical computation for the ice jam thicknesses i% compared been a problem One characteristic of the snow cover

with prototype data on ice jam thicknesses from four shallow which has been particularly difficult to measure is its free.

DAYALASKA. rivers which had significant floodplain flow with the ice or liquid, water content-the fraction of the snows volume

BrownDOJ . Internaional Coference on PR O njarm whh, d npa w h which exists in the liquid state. Five methods which
Brown, J.,ed, InternationalConference on Permafrost, jam event, have been used for measuring this parameter arc described
4th, July 18-22, 1983, Fairbanks, University of Alaska, MP 1645 and their merits and deficiencies are discussed. Two of
1983, 230p., Guidebook No.4. Ref. p.213-225. ASYMMETRIC PLANE FLOW WITH APPLICA- themcthodsarccalorimetric. measuring the free water contentas a function of the heat added to or removed from a

Kreig, R.A., ed. TION TO ICE JAMS. snow sample while completely melting or freezing it. The
38-521 Tatinclaux, J.C., et al, Nov. 1983, 109(11), p.154 0 - third uses the freezing point depression observed on adding
PERMAFROST PHYSICS, MANUALS, ROADS, 1556, 17 refs. a salt solution to a snow sample to calculate the snow's
ECnLOGY, CLIMATOLOGY, HYDROLOGY, GlIgus, M. free water content, In the fourth procedure, a snow sample
VEGETATION. GEOLOGY, GROUND ICE. 38-1629 is completely dissolved in ethyl or methyl alcohol The
UNITED STATES-ALASKA. ICE JAMS, WATER FLOW. FLOW RATE SHEAR corresponding decrease in temperature is inversely relatedUNIP ED STATES. SEJS F R I O , RFA RO HES to the free water content of the snow The final technique
MP 161 STRESS. FRICTION. SURFACE ROUGHNESS, is electronic above a certain frequency, the electrical capaci-
MEASUREMENT OF ICE FORCES ON STRUC- VELOCITY. ANALYSIS (MATHEMATICS), TUR- tance of snow is related to its density and free water content
TURES. BULENT FLOW. With accurate calibration, devices which measure snow capaci-
Sodhi, D.S., ct al, Design for Ice forces. :dtcd by An available turbulence method ts used to prove that is lance are likely to be the simplest and fastest means of
S.R. Caldwell and R.D. Crissman. New York, N.Y.. planeflnwsbetweentwoboundarieswithasymmetricroughness providing free water measurements (Auth,)

the plane of maximum velocity is not the plane of zero
American Society of Civil Engineers. 1983. p. 13-155. shcr stres By dividing the flow at the plane of zero MP 1650
27 refs. shear stress. laboratory and field dasa on flows below simulated COMMENTS ON THE METAMORPHISM OF
Haynes, F.D. and actual ice jams are analyzed to derise equations for SNOW.
38-598 the boundaries friction factors t terms of mean flow clocity. Colbcck, S C, 1983. Vol.414, p 149-151.
ICE LOADS. ICE PRESSURE, OFFSHORE depth of flow zone. and boundary roughness for smooth 38-1051STRUCTURES. IMPACT STRENGTH, ICE and fully rough boundaries Thes equatins are applied METAMORPHISM (SNOW),SNOWFALL, SNOWto the calculations of ice jam characteristic, For the
STRENGTH. RIVER ICE. LAKE ICE. ICE ME- jams studied. the present method gives a variation of about CRYSTAL GROWTH, GRAIN SIZE, TEMPERA-
CHANICS. STRAINS. TIME FACTOR. MEASUR- 10 Y in the jam characteristics with a method based on TURE GRADIENTS, CLIMATIC FACTORS. WET
ING INSTRUMENTS. dividing the flow at the plane of maximum velocity. SNOW.
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Snow precipitation takes a variety of forms depending on than their surroundings. The causes and frequency of MP 1657
the conditions in thc atmosphere at the time of the snowfall, occurrence and annual magnitude of this upheaving are under FIELD TESTS OF A FROST-HEAVE MODEL
Regardles of what particular conditions prevail at that time. investigation.
once the snow patucles reach the ground they immediately Guymon, G.L., et a], International Conference on Per-
baoin chnging. This is not surprising since the snow mafrost, 4th, Fairbanks, Alaska, July 17-22. 1983.
cover is at or close to its melting temperature, has a very Proceedings, Washington, D.C., National Academy
Inrge specific surface area, and has ever changing boundary Press, 1983. p.409.414, 9 refs.
conditions. Wet snow and dry snow arc very different Berg, R.L., Hromadka, T.V., If.
materials. Th'y have different properties and even looked MP 1654
different. Theybothundergometamorphismbutbydifferent RUNOFF FROM A SMALL SUBARCTIC WA. FROST HEAVE. FROST PENETRATION,
rocese. They are treated separately here. Dry asnow TERSHED, ALASKA. FREEZE THAW CYCLES, SOIL CREEP, SOIL

leated mein because dry snowfall followed some time Chacho, E.F., et a, International Conference on Per- TEMPERATURE. GROUND WATER, WATER
later by melting is the normal sequence of events. (Auth.) mafrost, 4th, Fairbanks, Alaska, July 17-22, 1983. PRESSURE, WATER LEVEL, MATHEMATICAL
MP 1651 Proceedings, Washington. D.C., National Academy MODELS, ICE LENSES, ICE MELTING.
LANDSAT4 THEMATIC MAPPER (TM) FOR Press, 1983, p.115-120, 17 refs.COLD ENVIRONMENTS. Brdhur .A one-dimensional mathematical moedl of frost heave basedTBredtuer, S. upon a nodal domain integration analog is compared to
Gervin, J.C., et a, 1983, Vol.414. p.179-186, 28 refs. 38-1120 data collected from a Winchendon, Mass., field site. Air
McKim, H.L., Salomonson, V.V. PERMAFROST BENEATH RIVERS. RUNOFF, and soil temperatures, pore water pressures, and ground.
38-1054 STREAM FLOW, WATERSHEDS, DISCONTINU- water level data were collected on test sections containing
REMOTE SENSING, SPECTROSCOPY, SNOW OUS PERMAFROST, SNOWMELT, PRECIPITA- six different soils during the winters of 1978-1979 and 1979.
COVER, ICE CONDITIONS, SNOW WATER TION (METEOROLOGY), MOSSES, SLOPES, 1980. The soil samples were evaluated in the laboratory
CONTENT, TOPOGRAPHIC SURVEYS, LAND- EVAPOTRANSPIRATION. to determine soil moisture characterutics. hydraulic conductivi-
SAC LOUDT, OVGR, MAPING.SPrecIoffRATIO .werety as a function of pore water tensions, density, and otherSAT, CLOUD COVER, MAPPING. Precipitation-runoff ratios were measured on Glenn Creek. parameters. The parameters were used together with as-The TM aboard Landsat-4 launched on July 16. 1982. repre- a small, second-eider, subarctic stream located near Fairbanks. sumed thermal parameters in a onc-dimensional model that
aents a major advance in Earth resources sensors. Its Alaska, in the Yuksn, Tanana Upland physiographic province calculates the distributions of temperature and moisture content
seven spectral bands record surface radiation in blue. gSecn, Glenn Creek drains a watershed of 2.25 sq km. of which as well as the amount of tee segregation (verically lumped
red, near infrared, middle infrared and thermal wavelengths. 70% is underlain by permafrost. A Parshall flume was frost heave) and thaw consolidation Using measured air
The spatial resolution of approximately 30 meters represents used to measure stresinflow, and a pair of 1.22 m by 2.44 and soil surface temperatures as input data. the simulated
a sevenfold increase over the previous Landsat sensor, the m lysimeters were used to measure precipitation and runoff frost heave and thaw consolidation agreed well with measured
multiapectral scanner subsystem (MSS). In addition. TM from the moss-covered permafrost slope. The data from ground surface displacements that resulted from ice segregation
hasgreater radiometric sensitivity, distinguishing 256 quantiza. one summer season (1979) and one snowmelt season (1980) or ice lens melting.
tion levels, compared with 64 for the MSS. These potential indicate the sloping surfaces of the watershed have a very
improvements have significant implications for satellite remote fast response time, long recession, and subsurface runoff MP 1658
sensing in cold environments. The addition of the middle prior to complete saturation of the overlying organic material RELATIONSHIPS BETWEEN ESTIMATED
infrared bands will permit clouds to be distinguished from Glenn Creek streamfiow is comparable to the lysimeter runoff
sow. It may also be possible to relate spectral response with regard to response time and runoff recession, however MEAN ANNUAL AIR AND PERMAFROSTTEM-
in this range to snow condition and hence water content. the watershed precipitation.runoffratio is much lower. This PERATURES IN NORTH-CENTRAL ALASKA.
The thermal band responds to differences in surface tempera- is attributed to longer travel distances in the watershed. Haugen, R.K., et ad, International Conference on Per-
lture, which may be related to variations in soil moisture which result in greater evapotranspiratien losses, little contnbu- mafrost, 4th, Fairbanks, Alaska, July 17-22, 1983.
and drainage. These are important considerations for cold tion from the non-permafrost areas, and only partial areas Proceedings, Washington, D.C., National Academy
region construction. (Auth.) of the watershed contributing to the streamflow. Press, 1983, p.462 -4 67 . 13 refs.
MP 1652 Outcalt, S.I., Harle, J.C.
EFFECT OF COLOR AND TEXTURE ON THE 38-1184
SURFACE TEMPERATURE OF ASPHALT CON- PERMAFROST THERMAL PROPERTIES, AIR
CRETE PAVEMENTS. TEMPERATURE, FROZEN GROUND TEMPER-Berg, R.L., et a, International Conference on Perma- MP 1655 ATURE, PERMAFROST DISTRIBUTION, SOIL
frost, 4th, Fairbanks, Alaska, July 17-22, 1983. Pro- FROST HEAVE OF SALINE SOILS. TEMPERATURE, UNITED STATES-ALASKA.
ceedings, Washington. D.C., National Academy Press, Chamberlain, E.J., International Conference on Per- Mean annual air temperatures (MAAT) are estimated for
1983, p.57 -61, It refs mafrost, 4th, Fairbanks, Alaska, July 17-22, 1983. a transect from cential to nother Alaska. The estimated
Esch, D.C. Proceedings, Washington, D.C. National Academy MAAT are compared to mean annual ground temperatures
38-11!0 Press, 1983. p.121-126, 8 refs. (MAGT) representative of upper permafrost temperatures.
PERMAFROST BENEATH ROADS, PAVE- 38-1121 The estimation of MAAT for the remote and topotraphically
MENTS. BITU'MINOUS CONCRETES, SURFACE SALINE SOILS, FROST HEAVE, SOIL CHEMIS- complex transect area was based on trend surface estimatesof numerous short-term (1-7 )ears) temperature records oh-TEMPERATURE, WIND VELOCITY, PROTEC- TRY, SOIL FREEZING, ICE LENSES, BRINES, tamed from climatic stations operated by research projects
TIVE COATINGS, TESTS. SHEAR STRESS, TESTS. and longer records from existing National Weather Service
During the fall of 1981 and the spring of 1982. eight test Theories of ice segregation and frost heave processes in stations. The standard error of the estimated MAAT
items were established on an asphalt pavement in Fairbanks. saline soils are briefly examined and modified to explain falls within a degree (C) of observed MAAT for stations
Alaska. The test items were- two sections of untreated observationsmadeonclsyandsandsoilsfroenunderlaborato withlong-term records. TheMAGTarebasedonsubsurface
pavement. yellow-painted pavement. white.painted pavement. ry conditions Seawater was observed to reduce the rate thermtstor measurements mad: at construction sites and are
"standard" chip seal. fine-grained "standard" chip seal, chip of frost heave by more than 50% for both soil types and therefore from disturbed terrain. but data %ere -elected to
seal with dark brown aggregate, and chip seal with white to dramatically reduce the size of ice lenses. The effect minimize the effects of disturbance MAGT measurements
marble aggregate The test items were located on a main of seawater is to cause the formation of a thick active ranged from -7.5 C. in the north to -0.7 C near Fairbanks.
road. Surface temperatures were monitored hourly by freezing zone with many ice lens growth sites, each with Predicted MAAT ranged from -Il 5 C at Prudhoe Bay
thermocouplesattachedtoanautomaticdatacollectionsystem. its own brine concentration Unbounded brine-rich soil to -4.5 C in the Fairbanks area
The ambient air temperature, wind speed and direction. amount zones between ice lenses are identified as potential zones
of precipitation, and radiation balance were continuously of low shear strength MP 1659
recorded at an untrafficked pavement approximately 100 COMPARISON OF TWO-DIMENSIONAL DO-
ma from the test items. Incident and reflected shortwave
radiation measurements were made nearly every weekdav MAIN AND BOUNDARY INTEGRAL GEO-
over each test item using a hand-held radiometer. THERMAL MODELS WITH EMBANKMENT
factors, ratios of surfa:e thawing indexes to air thawing FREEZE-THAW FIELD DATA.
indexes varied from about 1.2-1 3 for the white- and yellow. MP 1656 Hromadka. T.V., II, ct al, International Conference on
painted surfaces, respectisciy. to about I 4-1 5 for the other LONG-TERM ACTIVE LAYER EFFECTS OF Permafrost. 4th, Fairbanks, Alaska, July 17-22, 1983.
surfaces CRUDE OIL SPILLED IN INTERIOR ALASKA. Proceedings. Washington, D.C., National Academy
MP 1653 Collins, C.M., International Conference on Perma- Press. 1983, p.509-513.
OBSERVATIONS ON ICE-CORED MOUNDS AT frost, 4th, Fairbanks, Alaska, July 17-22, 1983. Pro- Guymon, G.L., Berg. R.L.
SUKAKPAK MOUNTAIN, SOUTH CENTRAL ceedings, Washington, D.C., National Academy Press. 38-1192
BROOKS RANGE, ALASKA. 1983. p 175-179, 19 refs. EMBANKMENTS, FREEZE THAW CYCLES,
Brown, J., et &l, International Conference on Perma- 38-1131 THERMAL PROPERTIES. THAW DEPTH,
frost, 4th, Fairbanks, Alaska, July 17-22, 1983 Pro- OIL SPILLS, ACTIVE LAYER, ENVIRONMEN- FROST PENETRATION, PAVEMENTS, RUN-
ceedings. Washington, D.C., National Academy Press, TAL IMPACT, THAW DEPTH, ALBEDO, SEA- WAYS. MATHEMATICAL MODELS, TEMPERA.
1983, p.91-9 6 . SONAL VARIATIONS, TEMPERATURE EF- TURE VARIATIONS. COMPUTERIZED SIMU-
Nelson, F., Brockett, B.E, Outcalt, S.I., Everett, K.R. FECTS. UNITED STATES-AL.\SKA. LATION.
38-1116 Two expenmental oil spills of 7570 liters each %ere conducted The time- and position.dependent locations of the 0 C isotherm
FROST MOUNDS, TOPOGRAPHIC FEATURES, at a black-sprucc.forestcd site in February and July of 1976 were calculated using two modeling itratefies a domain
GROUND ICE. UNFROZEN WATER CONTENT. The long-term effects of the spills on the active layer %ere method and a boundary integral method Simulations were
GEOMORPHOLOGY, PERMAFROST DISTRI- directly related to the method of oil movement. The made for the runwa) embankment at Deadhorse Airport
BUTION. PERMAFROST HYDROLOGY. winter spill moved beneath the snow. within the surface near Prudhoe Blay. Alaska The same thermal properties.

moss la)er. and the summer spill moscd primarily below initial conditions. and boundary conditions were used inSLOPES. MOUNTAINS. UNITED STATES- the moss. in the organic soil The summer spill affected both models Sinusoidal surface temperature variations.
ALASKA-SUKAKPAK MOUNTAIN. an area rearly one and one-half limes that of the winter dependent upon surface type and esposure. werc used in
Several hundred mounds occur on thelowerslopeofSukskpak spill Only lV, of the 303 sq m summer spill area the simulations rather than measured surface temperatures
Mountain. The mean mound height is approximately I had oil siblc on the surface, while 405 of the 18 sq The positions of theOC isthcrm determined by the boundary
m and most are elliptical or circular in plan Clear. massive m winter spill had visible oil Thaw depths in the summer integral method near the time of maximum thaw penetration
ice can be found within, below, and adjacent to some mounds spill area increased from 1977 to 1950 aseragc thaw depth %ere essentially the same as those determined by the finiteWithin and adjacent to one mound, free water under low was 72 cm ss. 48 cm in the control and remained cssentiall) element method, and results from both models agreed closely.
presaure was , -ved in late winter Frozen sediments the same in 10P. and 1992 Thaw depths in the winter within a few centimeters ocr a total freeting depth of
were found below the water lens Trees with smooth spill area continued to increase until 1982 to an a%rage about 2.5 m. with the measured positrons The largest
trunk curvature on top of the mnunds suggest long period or 92 cm, Summer temperatures 5 cm under the blackened differences between mesuried and computed positions oc-
of stability Most mounds are found in active drainage moss are consistently higher than under the undlsturbed curfed early in the ftecning and thawing seasons The
channels that develop thick surface icings each winter As surface Presumably the change in albedo due to the primary advantage of using the boundary integral method
a tentative hypothesis, it is suggested that the mounds form surface oil accounts for the increased thaw in the winter for problems speoifisally of the type conlidered herein is
by closed.sytem freezing at sites with higher moisture contents spill area that it requires only a fcw nslal pints. sosmipurerimulartons
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can be completed rapidly on a micro computer. If the MP 1663 gradient along their length. At various times, the columns
two-dimensional thermal regime is necesay, thfiniteelement INVESTIGATION OFTRANSIENT PROCESSFS were sectioned and water content as a function of positionmethod iswas determined gravimetricall. Unfrozen water contentmethod is mot suitable IN AN ADVANCING ZONE OF FREEZING. vs. temperature curves were also determined with a nuclear

McGaw, R.. et al, International Conference on Perma. magnetic resonance technique on sepurate samples of the
frost, 4th, Fairbanks, Alaska, July 17-22, 1983. Pro- sme soil at the same dry density. It was found that

MP 1c ceedings, Washington. D.C., Natsonal Academy Press, the water migrated frot the warm to the cold end and
two zones developed in each of the tuba, one that contained

RECOVERY AND ACTIVE LAYER CHANGES 1983, p.821-825. 9 g ets. only liquid water and the other containing ice and water.
FOLLOH Berg. R., nersoll, .W. The boundary between the two zones also migrated towardFOLLOWING A TUNDRA FIRE IN NORTH- 38-248 the cold end as the experiment progressed, and the waterJohnson, L, tal, InterationalConferenceon Frms- SOIL FREEZING. GROUND WATER. WATER content of the zone containing only water fell while thatJo hnson, F.,reans, ntra al Jy o8 P PRESSURE. UNFROZEN WATER CONTENT, of the zone containing ice and water increased.

frost, 4th, Fairbanks, Alaska, July 17-22,1983. Pro- ICE LENSES. TEMPERATURE EFFECTS, TEN-
ceedings. Washington, D.C., National Academy Press, SILE PROPERTIES, LIQUID PHASES, WATER
1983, p.543-547. TABLE, TESTS.
Viereck, L Studies have indicated a relation between subfreezing tempera MP 1667
38-1198 ture in a finc-gralned soil and pressure (moisture tension)
TUNDRA, FIRES, REVEGETATION. PERMA- in the film water adjacent to an iet lens. During the ATMOSPHERIC BOUNDARY-LAYER MODIFI-
FROST, ACTIVE LAYER. THAW DEPTH, expements repored here. concurrent measurements were CATION, DRAG COEFFICIENT, AND SURFACE
GROUND ICE, HUMMOCKS, SOIL TEMPERA- obtained of temperature and pressure in the liquid water HEAT FLUX IN THE ANTARCTIC MARGINAL
TURE. phase of a freezing silt soiL Freezing was from the top ICE ZONE.

A ua td fesr b3 dw an open system, with the water table held Andreas. E.L, et al, Jan. 20, 1984, 89(CI), p.
6 4

9-6
6

1,An upland tundra fire. started y lightning burned 48 sq t heuacgr specime 30 cm long. The fee"Ag 71 refs.
km near the Kokolik River in northwestern Alaska during front of a
late July and early August 1977. Permanent plots were rat advanced into the specimen at a generally decreasing
established to monitor recovery of severely, moderately, and rate from 20 mmlday to 5 mm/day. The tests utilized Tucker, W.B., Ackey, S.F.

lightly burned areas as well as unburned tundra. During a spci e deve at CRIEL that continu 38-819
the following 5 yest the original permanent plots ad O t o measure moisture tension below a temperature of 0 C BOUNDARY LAYER. METEOROLOGICAL IN-
portions or the bur were observed annually. Vegetative a tong as continuity with the unfrozen water is maintained. STRUMENTS. HEAT FLUX, ICE EDGE.
recovery was most rapid and active layer effects were least Moisture tensions were registered continuously up to 75 During a traverse of the Antarctic marginal ice zone (MIZ)
on the moist sedge-shrub tundra. Recovery was slower kPa (075 atm), after which the tension remained constant near the Greenwich Meridian in October 1981. we launched
on a high-centered polygonal area and on severely burned or decreased slightly. a series of radiosondes along a ISO-km track starting at
tusasock tundra, By August 1979 the sedge-shrub vegetation MP 1664 the ice edge. Since the the wind was from the north,
had largely recovered while both the polygonal ground and SO -WAm DIppSIVITY OF UNSATURAT- off the ocean, these radiosonde per orl showed lroLound
the tuasock tundra were still readily recognizable as burned modification of the atmospheric boundary layer (ABL). as
areas. Accelerated hydraulic and thermal erosion had oc- ED FROZEN SOILS AT SUBZERO TEMPERA- the increasing surface roughness decelerated the flow. The
cufed on some slopes resulting in exposures of massive TURES. primary manifestation of this modification was a lifting of
bodies of ground ice. Active layer thicknesses averaged Nakano, Y., et a, International Conference on Perma- the inversion layer with increasing distance from the ice
27 cm in the unburned areas and 35 cm within severely frost, 4th. Fairbanks. Alaska. July 17-22, 1983. Pro. edge by the induced vertical .elocity. But there was
burned areas in August 1977 and reached a maximum at ceedings Washington. D.C. National Academy Press also a cooling of the stably stratified mixed layer below

bth decreased the inversion and a consequent flux of scnsible heat toall but one sit in August 1979. Depth of tua andin 1983, p.
8

89-8
9 3

. 26 ref. the surface that averaged over 200 W/sq m"n. The magnitudebetween 1979 and 1982 in tJe sedgle-shrb tundra and in 'A.8-9.2 es

the lightly burned shrub tundra and remained at the same Tice. AR., Oliphant, J.L, Jenkins, T.F. of this flux suggests that atmoapheric heat transpoet plays
increased level through 1982 at all other sites. 38-1260 a signficant role in the dstuction of i in the Antarctic

UNFROZEN WATER CONTENT. SOIL WATER, MI. Using the rising of the invemon and ABL simila ity
DIFFUSION, WATER TRANSPORT. TEMPERA- theoy. *a estimated the neutral stability drag coefficient

TURE EFFECTS, WATER CONTENT, GROUND across the MIZ increased from its open ocean value. .0012.
at the ice rdgr to .004 at 50-90/ ice concentration. We

MP 1661 ICE. present an equation for this dependence of drag on ice
GROUND ICE IN PERENNIALLY FROZEN The soil.water diffusivitiea of soilb containing no ice were concentrat o that should be useful for modeling the surface
SEDIMENTS, NORTHERN ALASKA. determined at .1 C by an experimental method recently stress in Marginal ice zones. (Auth,)
Lawson, D.E.. International Conference o introduced. The theoretical bas of the method is presnted.

hn Perma- Te measured diffusivities of three kinds of soils are found
frost, 4th, Fairbanks, Alaska. July 17-22, 1983. Pro- to have a common feature in that the diffasivity increases
ceedings. Washington. D.C., National Academy Press, with increasing water content, attains a peak. and increases
1983, p.

6
95-700, 23 refs. again as the water content increases. this common feature MP 1668

38-1225 of the soils at the subzero temperature is discussed in compari. An AR C SEA ICE MICROWAVE SIGNA-
GROUND ICE, PERMAFROST HYDROLOGY, son with unfrozen soils. The experiental dats apper

to indicate that the basic transport mechamsm of water TURES AND THEIR CORRELATION WITH IN
PERMAFROST THERMAL PROPERTIES. SEDI- in soIs containing no ice at the subzero temperature is 517 ICE OBSERVATIONS.
MENTS, ICE VOLUME. GROUND THAWING, essentially the same as that in unfrozen sods containing Comiso. J.C. et al. Jan. 20. 1984. 89(C!). p.662-672.
GRAIN SIZE, LANDFORMS, FREEZE THAW a small amount of water. 24 refs.
CYCLES. AERIAL SURVEYS. Ackley, S F., Gordon. A.L
The distribution and volume of ice in perennially frozen MP 1665
sediments beneath three unglaciated sites in norhern Alaska SEISMIC VELOCITIES AND SUBSEA PERMA- 38-1820

vary with the grain size and depositional orgins of the FROST IN THE BEAUFORT SEA, ALASKA. SEA ICE DISTRIBUTION. MICROWAVES.
sediment, thermal history (permafrost aggrdation and degra- Neave, K.G., ct al, International Conference on Per- REMOTE SENSING, SPACEBORNE PHOTOG-
dation). and age of the terrain and deposits. Substantial mafrost. 4th, Fairbanks, Alaska. July 17-22, 1983. RAPHY. ANTARCTICA-WEDDELL SEA.
lateral variation in near-surface ice volume exists between Poceedings. Washington, D.C., National Academy The general charac .ritis and microwave radiative properties
and within each site. but reasonably consistent trends in Press 1983, p.

8 9 4
-898o f sea ice in the Weddell Sea region during the onset of

ice content with depth were measured beneath individual P 7 refs. prinj;arestudiedbyusingthe.lMBtS7ScaningMutkhsn-
landforms. Primary deposits, those deposited and frozen Seliman. P.V. nelMicrowa-e Radiometer (SMMR) and other satellite sensors
without postdepositional thermal or sedimentologic modifies. 38-1261 in conjunction with in situ obseations. The position
tion. contain the highest %olume of ce at each locality. SUBSEA PERMAFROST. PERMAFROST DISTRI- of the ice edge. the gradient of iee concentration. and the
Sediments that have undergone thawing or res, edimentation BUTION. SEISMIC REFRACTION. GROUND widthoftheMarginallce7ancarinferredfromthmicrowavedata and are found to be consistent writh ship olbserations
typically contain much less excess ice Thaw lake. slope. ICE, PERMAFROST DEPTH. SEISMIC VELOCI- dsataad a fu to be sentiwitip observations
or fluvial processes modify ice contents and produce stdmn- TY, BEAU T A. pectly at IS OH The sensitivities of the various
tary sequences with a spatial distribution of ice determined SMMR frcqucnciestosurface and other effectsare investigated
by these depositional processes and the subsequent thermal The distribution of high.velocity material was used as an by using multi-spectral cluster analyss. The results show
history, indicator of ice-bonded permafrost. Observations from considerable arability in cmnissiity. especially at 37 GHz.

ice survey and marine seismic records, coupled with control likely associated with %arying degrees of surface wetness.
from a small number of drill holes. suggest that ice-bonded fce concentrations are derned by using two methods: one
permafrost is extrerely widespread in the Beaufort Sea, that assumes fixed emissititis for consolidated ice and an
Large areas of high.velocity material at shallow depths. 10- iterative procedure that accounts for the variable emissivities

MP 1662 40 m below the seabed, were observed near Prudhoe and ,.%Sci.ed Use of the procedure that allows the emisivities
THAWING BENEATH INSULATED STRUC- Harrison Baya. In some cases these zones extended up tobe vartableges ice concentrations that are more consistent
TURFS ON PERMAFROST. to 35 km from shore. It was also common to find that wih quahttive field obsmations (Auth)
Lunardini. V.J.. International Conference on Pema- depths to the high-velocity material increased with distancefro, P - Ffrom the shore Obscervd depths were as great as 150-frost. 4th. Farbanks. Alaska. July 17-22. 1983. Pro- 230 in below the sae

ceedings. Washington. D.C.. National Academy Press.
1983, p.

7
50-

7
5

5
. 20 reft. MP 1666 MP 1669

38-1235 WATER MIGRATION DUE TO A TEMPERA- POSSIBILITY OF ANOMALOUS RELAXATION
PERMAFROST BENEATH STRUCTURES. TURE GRADIENT IN FROZEN SOIL DUETOTIECIIARGED DISLOCATION PROC-
GROUND THAWING. THERMAL INSULA- Oliphant. J.L. et a, International Conference on Per- ESS.
TION. HEAT TRANSFER. PHASE TRANSFOR- mafrost. 4th. Fairbanks. Alaska. July 17-22. 1983. Itagaki. K. Oct 13. 1983. 87(21). p4261.4264. 12
MATIONS. DESIGN. ANALYSIS (MATHEMAT- Proceedings. Washington. D.C.. National Academy refs.
ICS). Press. 1983. p.

9
51-9

6
. 10 refs. 39.1613

The problem of thawing bencath bested structures on perma. Tice. A.R.. Nakano. Y. ICE PIIYSICS. ICE ELECTRICAL PROPERTIES.
frost (or cooled structures in nonpcrmafrost zones) must 38-1272
be addressed if safe engineering dcsigns are to be conceived PERMAFROST HYDROLOGY. FROZEN ICE RELAXATION. CIARGE TRANSFER.
In general there are no enact solutions to the problem of GROUND PHYSICS.SOIL WATER MIGRATION. ELECTRIC CHARGE. DIELECTRIC PROPER-
conduction heat transfer with phase change for practical UNFROZEN WATER CONTENT. BOUNDARY TIES. SPECTRA.
geomlcries. The quasi-steady approximalion is used to The possible centribution of electrically charged dislocations
solve the phsc..chanSe problem for insulated geomcts LAYER. TEMPERATURE GRADIENTS. EX- to dielectric rolvatison and the consequent effects cre enam-
including infinite strps. rectangular buldings, and circular PERIMENTATION. mcd and compared wuth experimental results Acsasirophe
storage tanks. Analytical solutions are presented and Closed soil columns at an initially uniform total water content caused sy the pitne feedback *as found to be pos.bl¢
graphed for a range of parameters with practical importance were subjected to a nearly linear and constant temperature under normall) attainable conditions
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MP 1670 The mechanical properties are reviewed for the main types includes the integrated finite difference and the Gaiekin
EFFECT OF X-RAY IRRADIATION ON INTER- of ice an arctic seas uglacial (icebergs). shelf (ice Islands), finite element methods. Solution of the phase change
NAL FRICTION AND DIELECTRIC RELAXA sea ice) and representative values arc given. Each ice proce is approximated by an Isothermal approach and
TION OF ICE type possesses charactenstic range of structures and composi. phenomenological equations are assumed for processes occur-

tions that differentiate it from other varieties of ice and tsng in freezing or thawing zones. The model has been
Itagaki, K., ct al, Oct. 13. 1983, 87(21), p.4 3 14-431 7, to a considerable extent, these produce large variations in vefied against experimentad one-dlmensuoal frezing soil
S refs. mechanical properties. Factors affecting mechanical proper- column data and experimental two-dimensional soil thawing
Ackley, S.F., VanDevender, J.P. ties (temperature, brine and gas volume, crystal orientation unk data as well as two-dimensional soil seepage dats. The
38-1623 and size, strain rate) are discussed, as are pps, contradictions, model has been applied to several simple but useful field

ICE PHYSICS, ICE ELECTRICAL PROPERTIES, and inadequacies in available data. problems such as roadway embankment freezing and frost

ICE RELAXATION. INTERNAL FRICTION. X MP 1675 heaving.

RAY DIFFRACTION, DIELECTRIC PROPER- PROCEEDINGS.
TIES, RADIATION. International Offshore Mechanics and Arctic Engi- MP 1679
Studies of X-ray irradiation effects on dielectric relaxation neering Symposium, 3rd. New Orleans. Louisiana. SUMMARY OF THE STRENGTH AND MODU-
and internal friction of ice indicated that relaxation times Feb. 12-17. 1984, New York. NY, American Society LUS OF ICE SAMPLES FROM MULTI-YEAR
were shortened in both cases, but the corresponding quantities of Mechanical Engineers. 1984, 3 vols., Refs. passim. PRESSURE RIDGES.
(the imagnaay part of the dielectric constant and Is tangent For selected papers aec from Vol.: 38-2979; from Cox, G.F.N., et &l. International Offshore Mechanics
in internal friction) behave differeiitly Of the two mech- Vol.2: 38-2980; from Vol.3: 38-2017 through 38-2068. and Arctic Engineering Symposium, 3rd, New Or-
eharged dislocation procs seems to provide the better t Lunardini, VJ., ed. leans, Louisiana, Feb. 12-17, 1984. Proceedings.

MP 1671 38-2016 Vol.3. Edited by VJ. Lunardini, New York, Ameri-
PERMAFROST PHYSICS. FROZEN GROUND can Society of Mechanical Engineers. 1984, p.126-

EFFECT OF STRESS APPLICATION RATE ON PHYSICS. SEA ICE, FROST HEAVE. ICE CONDI- 133, 14 refs.
THE CREEP BEHAVIOR OF POLYCRYSTAL- TIONS. OFFSHORE STRUCTURES, ICE SOLID Richter. J.A., Weeks, W.F., Mellor. M.
LINE ICE. INTERFACE, HEAT TRANSFER, ENGINEER- 38-2035
Cole, D.M., Dec. 1983, 105(4), p.454-459, 14 refs. ING, STEEL STRUCTURES. PRESSURE RIDGES. ICE STRENGTH. COM-
38.2084
ICE CREEP. STRESSES, STRAINS, LOADS MP 1676 PRESSIVE PROPERTIES. TEMPERATURE EF-

(FORCES). TEMPERATURE EFFECTS. ICE DETERIORATION OF FLOATING ICE COV- FECTS, STRAIN TMESTS ICE SAMPLING. MEA-

ACOUSTICS, RHEOLOGY, TESTS. ERS. SURING INSTRUMENTS. POROSITY. BEAU-

This woek examines the effect of the rate of stress application Ashton, G.D.. International Offshore Mechanics and FORT SEA.
on the creep behavior of polycrystallne ice. Stress rates Arctic Engineering Symposium, 3rd. New Orleans, Over two hundred unconfined compression tests were per.fored on vertial ic samples obtained from ten multi-
from 111000 to 1.84 MPa/s were used to achieve a creep Louisiana. Feb. 12-17, 1984. Proceedings, Vol.3. yer essure ridge in es aufort Sne The tests were

strss of 3.6 MPa at test temperatures of -5 and -IOC. Edited by VJ. Lunardini. New York. American Socie- performed on a closed-loop electrohydraulhc testing machine
The treatment emphasizes the effect of stress appliation ty of Mechanical Engineers, 1984, p.26-33, 18 refs. attwostrainrates(l100.OOand lllOI00s) and two tempera.
rate on primary behavior and the accompanying microfractur- 38-2020 tures (.20 and -5C). This paper summarizes the samplein$ activity. Acustic e*sso m urenits taken inlagnctivit Atic emission mceasuret s takeni ICE DETERIORATION. FLOATING ICE. HEAT preparation and testing techniques used in the investigation
all tests indicate the onset and ra*.e peak or the microfracturang TRANSetFaaEnte oprssesreghad nta
activity. The stress application rate has little effect on TRANSFER. ICE MELTING. ICE COVER and preent data on the compessase strength and inl
the minimum stran rate. the strain at which it occurs. STRENGTH, SOLAR RADIATION, ALBEDO, tangent modulus of the ice.

or the characteristics of tertiary creep provided that the THERMAL REGIME.
loading ramp ends prior to reaching the nominal failure The deterioration offloating ice cover is analyzed todetermine MP 1680
strain of 1.0 percent. Primary creep behavior is snificantly under what conditions the ice cover toses strength due to VARIATION OF ICE STRENGTH WITHIN AND
affected only at rates below about I1100 MPars Results internal melunt. The analysis considem the Interaction BETWEEN MULTIYEAR PRESSURE RIDGES
indicate that when the loading ramp contues through the between sensible bet transfer and long wave radiation IN THE BEAUFORT SEA.
failure strain, no minimum strain rate occu, but rather at the surface, the surface albedo. the short wave radiation Weeks, AF R EA .
the strain rate increases monotonically thro t the entire penetratio and absorption aid the unsteady heat conduction ks. W.F., International Offshore Mechanics and
test. within the ice. The thcmal analysis then lads to & Arctic Engineering Symposium, 3rd. New Orleans,

MP 1672 determination of the porosity of the ice that allows strength Louisiana. Feb. 12-17, 1984. Proceedings, Vol.3.

IMPLICATIONS OFSURFACE ENERGY INICE analysu to be made using beamtype anal'yse The results Edited by VJ. Lunardini, New York. American Socie-
ADHESION, provide criteria to determine when and how rapidly the ty of Mechanical Engineers, 1984. p.134-139. 6 refs.

AD EIN. 1ice cover loses strength and under what conditions it will 38-2036Itaai. K., 1983, 16(r)g p.41-48. 2 refs. ain the original strength associated with an ice cover ICE STRENGTH. PRESSURE RIDGES. COM-38-2090 o (u,1 integrty.IC STE GH PR SU E ID S. OM
ofDEIN C O N F SR ful i y PRESSIVE PROPERTIES. ICE STRUCTURE. ICE

ICE ADHESION, ICE SOLID INTERFACE. SUR- MP 1677 COVER STRENGTH. STRAINS. TEMPERATUR
FACE PROPERTIES. ICE STRENGTH. PERFORMANCE OF A THERMOSYPHON EFFECTS POROSITY. SEA ICE. BEAUFORT
STRESSES, COATINGS. WITH AN INCLINED EVAPORATOR AND VER- SEA.

MP 1673 TICAL CONDENSER. A recent series of tests on the unlaxial compressive strength
MARGINAL ICE ZONES: A DESCRIPTION OF Zarling. J.P.. et &l. International Offshore Mechanics of see samples taken from multiyear pressure ndges allows
AIR-ICE-OCEAN INTERACTIVE PROCESSES, and Arctic Engineering Symposium, 3rd. New Or- the testing of several hypotheses conceming the variation
MODELS AND PLANNED EXPERIMENTS. leans. Louisiana. Feb. 12-17, 1984. Proceedings, iostrengthwithinandbetweenridges. The data set consists
Jolhannessen, O.M.. ct al. Arctic technology and poli- Vol.3. Edited by VJ. Lunardini. New York. Amen- of 218 strength tests performed at two temperatures (-
cy. Edited by 1. Dyer and C. Chryssostomidis. Wash. can Society of Mechanical Engineers, 1984. p.64-68. and -20C and two strain rates (I 'b tw0 and I rf00.000t

S refs.There was no significant difference between the strengthington. D.C., Hemisphere Publishing Co . 1984. p.133- 15 refs. of the ice from the ridge sails and the ice from the ridge146. Refs. p.139-140. Haynes, F.D. keels when tested under identical conditions. As the total
Hibler, W.D.. Ill. Wadhams. P.. Campbell. W.J.. Has- 38-2026 porosity of the ice from the sails is higher b) 401 than
seimann, K., Dyer. 1. COOLING. SOIL STABILIZATION. PIPELINE the ice from the keels. the lack of a significant difference
38-1994 SUPPORTS, EQUIPMENT, AIR TEMPERATURE. is believed to result from the large "ations in the structure
ICE CONDITIONS. ICE EDGE, ICE WATER IN- WIND VELOCITY. of the ice which occur randomly throughout the cores. A

thret.lscel analyts of %ariance model was used to study
TERFACE. ICE AIR INTERFACE ICE NAVIGA- ersyphons ar pr ntl bng stlled at cned ans thestrnth between different de betn
TION. ICE MECHANICS. OCEANOGRAPHY. for various subgrade cooling applicatons in the Arctic c ariatedsien bsetwn a0 doei ridges, betweenMETEOROOGY. AR WATER INTERA- Ilowser. th therml pe€oomance haractristicsofba termo. cr s Sdeinnargseneridedandbetwee
METEOROLOGY. AIR WATER INTERAC- !I-owee.thethctmalpcrfonncechactnsticsofsthTMo- samples from the same core In all eases the main factor
TIONS. CLIMATE. ICE ACOUSTICS. sphon installed at these inclined angles is unknown The contributing to the obsersd %anance was the diffrncesT n n a o t prfortnc ofastandard C02 filled. tworhase therosyphon within cores, This as not surpsing considerin the ratherThe marginal sct zoros (Mhr) are iclom where temperate was determined experimentally- lict removal effc- eutreme local .. niiiy in the structure of ice n suh
aN polar climate systems Interact. resulting i strong hoflon-tienesses were measured oscr a wide range of inclined dges There was no reason at the leel of ignifiuance
tal and sertical gradicnts in the atmosphere and the ocean angles from the horizontal Empircal cpressions were to dras t the It co significance
Ths radients lead to mesoscale processes which affect obtained for the heat removal rates as a function of wind oub t h h the different c e st th same
the heat. salt. and momentum fiuis at the ice r"a"$3". speed and ambient air temperatt.rc site and the different rdges hase equal strength means
It is therefore important to increase our understanding of
these processes in order to model the zir-ice-ocean s)stem MP 1678
in the Ml7 and to build up a predictisc capability of TWO-DIMENSIONAL MODEL OF COUPLED MP 161
the ice margin. Paramctenrators of th se processes is HEAT AND MOISTURE TRANSPORT IN RELATIONSHIP BETWEEN CREEP AND
also necury in latg scale modchint of the sea ace Influence FROST HEAVING SOILS. STRENGTI BEIIAVIOR OF ICE AT FAILURE.
on the global climate systcm This paper rev"ews our Guymon. G.L. ct al. lntcrnsttonsl Offshore Mechan. Cole. D.M.. Oct. 1983. 8(2). p.189.

1
9

7
. 4 refs

knowledge of physical processes occumg in the margina icnand lr Engineering Symposium. 3rd. Nw Or- 38-IS13
ice zones. porints out problem areas and describes Margisal ctic ICESTRENOTII. ICE CREEP. ICE MECIIANICS.
Ice 7one Program (IIZEX) to be initiated in 199) Icans. Louisiana. Feb. 12-17. 1984. Proceedings.

MP 1674 Vol.3. Edited by VJ. Lutiardini. New York. Amcri. STRESSES. STRAINS.
can Society of Mcchanical Engineers. 1984. p.91-98. This ,ork explorecs the corrcspondence between the results

MECHANICAL PROPERTIES OF ICE 1N THlE 30 refs. of creep and strcngth ltets perfotr.cd on isotrop-c pol)t)tsl.
ARCTIC SEAS. 30 Tf . . Ice A unique esperimental pioccdfe. termed a two.
Weeks. W.F. t al. Arctic technology and policy. R.I. de test in the p.esent work, atloss the testing or aEieks. by .I Dye. arci Cchotony. ahingh. 3P-2030 single specimen under conditions of cor.stant dreformation
Edited by I Dyer and C Chryssostnmidis. Washing. FROST IEAVE. FROZEN GROUND PHYSICS. rate up to failure and constant load thcrcafter Lsing
ton. D.C.. Hemisphere Publishing Co. 1984. p 235- HEAT TRANSFER. GROLND ICE. MOISTLRE this prcedu, the preaiing %alues of siress. strain and
259. 109 refs. TRANSFER. SOIL WATER MIGRATION. strain ate can be compared at the failure pont under the
Mellor. M. MATlEMATICAI .MODELS. FREEZE TlAW two teot modes ithout the influence of s;,cimcn atiation

The ffct of the stress path prior to failure on the creep38-1999 CYCLES. EMBANKMIENTS. WATER PRE.SSU'RE. bhs, t arc 0 |r a ;ob ,,¢ttd Ru
ICE MECHANICS. SEA ICE. ICE LOADS. ICE- CYLSneAK ET.W TE RSUE easrat faiture can also be inetgtd Resutts
BERGS. ICE ISLANDS. ICE STRENGTH. STRESS TEMPERATURE EFFECTS indicate coincidence of the failure pomit from creep and
STRAIN DIAGRAMS. ICE STRCTURE. IE A tw-itmensional model of oup:el heat and motsture now strength tests in sitres strain rac strain space uther

s i n frost.hca ng "ts is declped hamed upon well known more. it ap;ears that within the range of sinahbis tested.COMPOSITION. SCANNING E[.ECTRON 'Il e4uatios of heat and mosturc flow in .o.ts .Numerical the rce, ehasitoafter the modc swch At failure ismderpn
CROSCOPY. ARCTIC OCEAN. solution is h) the nodal domain intcratnon metod which ent of the stre%% path experienced efore fadure (Auth i
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MP IU2 on a micro-mechanical explanation of the test results as Measurements are reported of attenuation and backscatter
COMPARISON OF U.S.S.R. CODES AND U.S. well as the implications of the findings to areas of practical for rain and falling snow at near-millimeter wave frequenciesARMY MANUAL FOR DESIGN OF FOUNDA. concern, of 96. 140. and 225 GHz. Comparisons are made between

MPMY MA L Flevels and frequency dependences of the attenuations for
TIONS ON PERMAFROST. MP 1687 rain and snow. Backscatter coefficients as a function of
Fish, A.M., Aug. 1983, 8(1). p.3-24. 27 refs. EXPERIMENTAL DETERMINATION OF time for several rain and snow events are presented The
38-1495 BUCKLING LOADS OF CRACKED ICE SHEETS. relationship of the attenuation data obtained to calculations
PERMAFROST BENEATH STRUCTURES, Sodhi, D.S., et al, International Offshore Mechanics for spherical and spheroidal particles is discussed It is
FOUNDATIONS, BUILDING CODES. SOIL and Arctic Engineering Symposium. 3rd, New Or. shown that attenuation values calculated for an empirical
CLASSIFICATION, SETTLEMENT (STRUCTUR- leans, Louisiana, Feb. 12-17, 1984. Proceedings, distribution of ice spheres agree with measured values over

AL), SOIL CREEP. SAFETY. Vol.3. Edited by V.J. Lunardini. New York. Amer- a watelength range from visible to 3.1 mm

Acomparativestudywasmadeofdesigncriteriaandanalytical can Society of Mechanical Engineers. 1984. p.183-
methods for footings and pile foundations on permafrost 186. 13 refs.
employed in U.S.S.R. Design Code SNiP 11.8-76 (1977) Adley. M.D.
and U.S. Army CRREL SR 0-34 developed in the early 38-2044 MI 1691
1970s by the U.S. Army Corps of Engineers and published FLOATING ICE. ICE CRACKS. ICE SHEETS HYDROLOGIC FORECASTING USING LAND-
in 1980. The absence of adequate constitutive equations LOATS ICE. ICE SOAID I CE SS.

for frozen soils and of rigorous solutions of the boundary LOADS (FORCES). ICE SOLID INTERFACE. ICE SAT DATA.

pe has made it necessary to incorporate (explicitly LOADS. ICE DEFORMATION. EXPERIMENTA- Merry. C.J.. t at, Aug. 1983. SR 83-31. Snow sym-

oc implicily) various safety factors in the foundation analyses TION. posium. 3rd, Hanover, NH. Aug. 9-10, 1983. Pro-
From the review it is concluded that tse principal difference An experimental study was undertaken to determine the ceedings. Vol.I. p.159-168. ADB-079 265. 12 refs.
between these practices is in the assessment and application bucklingloadsofcracked.floatingicesheets Theconfigura- Pangburn. T.. McKim. H.L.
of appropriate values of safety factors, which leads to a tions of the cracks considered in this study were symmetrical 38-2132
substantial discrepancy in the dimensions and costs of footigs and unsymmetrical with respect to the structure and the SNOW WATER EQUIVALENT, REMOTE SENS-
and pile foundations in permafrosi (Auth) direction of loading The resultsofthisstudyarecompared ING, HYDROLOGY, FORECASTING, LAND-
MA 1013 with those of a theoretical study using a finite element SAT. SNOW DEPTH.

method The comparison between the two results is good
STRAIN MEASUREMENTS ON DUMBBELL although there is some scatter in the experimental data. oeasurments of snow depth and its water equivalent were
SPECIMENS. obtained at 11 snow courses in the Allagash. Maine. area

Mellor, M., Aug. 1983. 8(I), p.75-77, 3 refs. MP 1688 in conjunction with acquisition of five Landsat.2 and -3

38-1501 SNOW PARTICLE MORPHOLOGY IN THE images during the 1977-78 and 1978.79 winters Digital
STRAIN TESTS. TENSILE PROPERTIES. SEASONAL SNOW COVER. imagery data acquired on 31 May 1978. when the land

STRAIN TESTS TESL POETE 64(6)p.6026was snow-free, was used to classify land cover categories.
MPA 164 3142.94 s Ground truth water equivalent measurements of sno* were

-38-2095 wcihted using the land cover classification to derive
LAKE ICE DECAY. SNOWFLAKES. SNOW MORPHOLOGY. SNOW regional mean water equivalent values for snow cover on
Ashton. G.D.. Aug. 1983. 8(I). p.83-86. 4 refs. CRYSTAL STRUCTURE. SNOW WATER CON- each of the five Landsat scenes The I March 1978
38-1503 TENT. SNOW COVER. FREEZE THAW CYCLES, snow measurement of 19.46 cm of water equivalent was
LAKE ICE, ICE COVER THICKNESS. ICE MELT- PARTICLES, DEPTH HOAR, METEOROLOGI- us~d as an input value to the SSARR (Streamfiow SynthesisLAKE C, FSAICTS and Resevmr Regulation) model. The SSARR prediction
ING. CAL FACTORS. for the I March-31 May 1978 time period was within 7$,'
MP 185 Snow precipitation degnerates rapidly once it reaches the of the measured runoff for the initial baseflow period and
PEIM A EA N Iground. A wide anetyof particle t)pesdeielop insasonal within 67% for the spring melt recession period. However.
PRELIMINARY EXAMINATION OF THE EF- snow covers, thus leadin; to a wide range of snow propeties. the timing of six observed runoff peaks was off b) 2 to
FECT OF STRUCTURE ON THE COMPRES- The most common anctics of particles are shown here 9 days The magnitude of five of the predicted runoff
SIVE STRENGTH OF ICE SAMPLES FROM The physical processes responsible forthe growth and deelop- peaks was wtthin 7 of the recorded steamflo Addition.
MULTI-YEAR PRESSURE RIDGES. ment of these particles are described in general terms. althouth al work on calibrating the basin peak timing and melt rate
Richter. J.A.. et al. International Offshore Mechanics these processes are not understood as we-l as the processes factors is underwa).
and Arctic Engineering Symposium. 3rd. New Or- of cr)stal growth in the ntmosphere The heat and massflows associated with the development of these crystals in
leans. Louisiana. Feb. 12-17. 1984. Proceedings. the snow covcr are complicated because of snow's complex
Vol.3. Edited by V.J. Lunardini. New York. Amer- gcomctr).
can Society of Mechanical Engineers. 1984. p.140- NIP 1689 NIP 1692
144. 9 refs. 9UTILIZATION OF THE SNOW FIELD TEST
Cox, G.F.N. USE OF RADIO FREQUENCY SENSOR FOR SERIES RESULTS FOR DEVELOPMENT OF A
38-2037 SNOW/SOIL MOISTURE WATER CONTENT SNOW OBSCURATION PRIMER.
ICE STRENGTH. PRESSURE RIDGES. COM- MEASUREMENT. Ebersole. J.F.. ct al. Aug. 19c

,  
SR 83-31. Snow sym-

PRESSIVE PROPERTIES. STRAIN TESTS. ICE McKim. lt.L. et al, Aug. 1983. SR 83-31. Snow sym- posium. 3rd. Hanover. NH. Aug. 9-10. 1983. Pro-
STRUCTURE, TEMPERATURE EFFECTS. SEA posium. 3rd. Hanover. NH. Aug. 9-10. 1983. Pro- ceedngs. Vol.1. p.209-217. ADB-079 265, 21 refs.
ICE. LOADS (FORCES). POROSITY. cecdings. Vol.I. p.33. 42. ADB-079 265. 16 refs. Aitken. G.W.
A series of 222 uniaxial eonstnt.strain.rate compre"son Pangburn. T.. Walsh. JI.E. 38-2137
tests were performed on vertical multi-year pressure ridge 38-2122 SNOW OPTICS. ATTENUATION. SNOWFALL.
sea ic samples. A preliminary analys 'f the effect SNOW WATER CONTENT. SOIL WATER. BNOW O W. SNOW I C .1. C BLOWING SNOW. SNOW DENSITY. ICE CRYS-

of structure on the compressrve strength of the sce was SNOW ELECTRICAL PROPERTIES. SOIL PHY' TAL STRUCTURE. WAVE PROPAGATION. VISI-
performed on 71 of these tests Test parameters included SICS. UNFROZEN WATER CONTENT. MEA- BILITY. MILITARY OPERATION. NAVIGA-
a temperature of -5C (23F) and strain rates i-f I 100.000 SURING INSTRUMENTS. DIELECTRIC PROP' TION. SNOWDRIFTS. METEOROLOGICAL
and IllOD00I. Columnar ice loaded parallel tothe elongated ERTIES. TESTS. TEMPERATURE EFFECTS
crystal ases and perpendicular to the cr)stal e-als ws F FACTORS.
consistently the strongest type of ice The strength of A solid-state, durable. inexpensive radio frequency sensor The attenuation of electro.optical (110. infrared (IR). and
theColumnarsamplesdecreasedsignificantlyastheorentatosn (RFSI has been developed and laborator)-tcsted The RFS Millimeter %ae (MMW) encr$) throush the atmosphere
of the elongated crystals approached the plane of masimum uses a W-icn bridge circuit to mcasure a change in soil in conditions of low visibilit) due to the presence of falling
shear. Samples containing granular ice or a minture of impedance when changes n soil moisture occur Both or blowing snow can present serious problems for the effective
granular and columnar ice resulted in intermediate and low electrical conductance and capacitance are measured at differ- use of surveillance and target acquisition s)stcms. This
strength values. No clear relationship could be established ing mo.stuc contents The dielectric constant of the sail paper discusses development of a sno obscuration primer
betweenstructureandstrengthfortheseicet)ps locer. moisture is proportional to the measurcd capacitance and for use b) the Smoke and Aerosol Uorking Group (SAMG)
igenral.theirstrengthdercascduithan incraseinporosit )  is approximately, linear with respect to perccnt moisture of the Joint Technical Coordinating Group for %unitions

Due to the simple readout systcm, the RFS has the Potential Effectiveness (JTCGINIE). A key part of this primer
MP 1686 tobe interfaced to a data collection s)stem for data acquaition is incorporation of test results obtained in the SNOW.ONE.

INFLUENCE OF GRAIN SIZE ON TilE DUC- fro-n remote areas Preliminar) tests on the temperature -ONE.A. and .ONE.B field trials This includes measure-
TILITY OF ICE. effect of the RFS accurac) have shown that lolumctnc ments of falling and blowing snow obscuration effects on

International Offshore Mechanics and water content can be obtained b) the RFS over a wide EO IR,.uMM. s)stems, both acte and passie Animpor-
Cole. D.M. range of temperatures In additiiin to the soil moisture
Arctic Engineering Symposium. 3rd. New Orleans. easurement prelmiary tets on the measurement of the tan aspect of this work, reported in this paper, is the
Louisiana. Feb 12-17. 1984. Proccedings. Vol.3. liquid water-co ntt of sno, ha e been made Comparison evution f atbore-,no% eoinironments

Edited by V.J. Lunardini. New York. American Socic- ,f the results with the calorimetric method indicate that
ty of Mechanical Engineers. 1984. p.150-IS

7. 21 refs. the RF sensor can be used i, measure snow water content
38-2039 Since the RI-S is solil state. it can be placed in remote

ICE CRACKS. ICE CREEP. ICE STRENGTH, areas and Can monior volumetric seil water content in

GRAIN SIZE. POROSITY. COMPRESSIVE PROP: within 0 51 by volume IP 1693
ERTIES. ICE CRYSTAL STRUCTURE. LOADS MP 1690 INCREASED HlEAT FLOW DUE TO SNOW

(FORCES). BRITLENESS. TESTS COMPARATIVF NEAR-MILLIMETER WAVE COMPACrlON:TlIESINIPLISTICAPPROACII.
This paper presents observations made regarding the influence PROPAGATION PROPERTIES OF SNOW OR Colbcck. S C. Aug 1983. SR 83.3L Sony symposi.

of grain sire on the extent of internal cracking and creep RAIN. um. 3rd. Ilanover. Nil. Aug. 9.10. 1983. Proceed.

behaior of pol)cr)sta!lne ice The test material was Ncmanch. J.. ct al. Aug 1983. SR 83-31. Snou, s)m. ings. Vol i. p 227-229. ADB.079 265. Estendcd sum-
initially isotropic, laborator) prepared po!ycrystalhne "iC posium. 3rd. llanocr. Nil. Aug 9-10. 1983. Pro. mary. 2 rcfs.
Grain sire ranged from I 52 to 6.5 mm Specimens cccings. Vol I. p 115-129. ADB.079 265. 8tcf 38-2138
were tested under constant load in unrasitAl eomprction
with an initial stress of 2MIPa ansi at a tcmperature of Wellman. R 1. Gordon. B E Ilutchins. I)R. SNOW COMPACTION. HEAT TRANSFER.
.5C Optical post-test analysis showedt that the stinated Mc)ancl. J l..icombc. 3 Olsen. R O SNOW IEAT FLUX. SNOW COVER STRUC-

crack density vared Pver nearly three orders of magnitude 38-2129 TURF. SURFACE TEMPERATUR. MATi-
as the grain sire mcreatt b) a factor of three The SNOW PItYSICS. SNOW ACOUSTICS. SNOW- EMATICAI. MODiLS
smallest-grained spccimen thibited n- isible fractres iALL. .A% h PROPAGATION. AI"ENLATION. %%hen snow "s voipasel b) f(t ,, vehivn traf'. the
The strain at the minimum sreep rate decreased signifiaInt) BAcKScArIrERIr G. RAI%. S'NO\ WATER vmacted areas are vislible n nfrared images (,r some
as the grain sire. and hence the fracturing activit) intreated A simple m-%el a usd ti% takulite the temprature
These obeirtirons indicate that under the prevailing test O TFNT" FICTRONI.GNFTIC PROP'R- h"
conditions, the stated sariation% in grain s:ic atone tan TIES. SNOWFIAKES. I'A.rLI. IODIES. MOI). The results are gisCn as temperatUr dufIcrenv1 eersiv ssnow
initiatC the ductite-to-hritte transition l)scusi,.n centers EI1S compation
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MP 1694 MP 1697 MP 1701
USE OF LANDSAT DATA FOR PREDICrING CALCULATION OF ADVECIVE MASS TRANS. SEA ICE STRUCTURE AND BIOLOGICAL AC-
SNOWMELT RUNOFF IN THE UPPER SAINT PORT IN HETEROGENEOUS MEDIA. TIVITY IN THE ANTARCTIC MARGINAL ICE
JOHN RIVER BASIN. Daly, C.J., U.S. Army Research Office, Report No.83. ZONE.
Merry, C.J., et al, International Symposium on I. Conference of Army Mathematicians, 28th, Clarke, D.B., et al, Mar. 20, 1984, 89(C2), p.2087.
Remote Sensing of Environment, 17th. Ann Arbor, 11983,. Transactions, t19831, p.73-89, 12 refs. 2095, 30 refs.
MI, May 9-13. 1983. Proceedings, Ann Arbor. Envi- 38-2506 Ackley. S.F.
ronmental Research Institute of Michigan, 1983, POROUS MATERIALS. MASS TRANSFER. 38-2917
p.519-53 3, 16 refs. GROUND WATER, FLUID DYNAMICS, ANAL- SEA ICE, ICE CORES, ICE COMPOSITION, AL-
Miller, M.S., Pangburn, T. YSIS (MATHEMATICS). GAE, CRYOBIOLOGY, FRAZIL ICE, ANTARC-
38-2166 A coupled analytical/numerical procedure for prediction of TICA-WEDDELL SEA.
RUNOFF FORECASTING, SNOWMELT, solute transport in heterogeneous media is described The Ice cores obtained during October-November 1981 from Wed.
REMOTE SENSING, SNOW WATER EQUIVA. procedure consits of an analytic solution of the h)draulic dell Sea pack see were analyzed for ph)sical. chemical, and
LENT, SNOW DEPTH, LANDSAT. REFLECTIVI equations, followed by a numerical solution for solute transport biological parameters Frazil ice. which is associated withTY, FOREST LAND, MODELS, VEGETATION using the method of characteristics The characteristics dynamic, turbulent conditions in the water column. predomi-

are determined by fourth-order Runge-Kutta and predictor nated (70,). Both floe thickness and salinity indicate
FACTORS, UNITED STATES-MAINE-ST. corrector algorithms. Accuracy of solute transport calcula- ice which is less than I year old Chemical analyses.
JOHN RIVER. lion is enhanced by the fact that fluid velocity can be particularly with regard to the nutrients, revealed a complex
To test a hypothesis that Landsat reflected radiance values directly obtained at a priorn undetermined points in the picture. Phosphate %alues are cattered relative to the
on a regional scale do change, hilograms of the Landuat flow field The solute transport process is considered dilution curve. Nitrate and silicate %alues are lower than
MSS bond 7 reflected radiance values for a 300 a 300 to be entirely ads ective. neglecting the effects of mechanical expected from simple scaling with salinity and suggest diatom
pixel (420 sq km) area near Allagash. Maine. were evaluated dispersion and molecular diffusion. Evidence is presented growth within the ice Nitrite values are higher in the
to quatify the change. A statistical description (skewness to demonstrate that purely advective processes in both hetero- ice than in adjacent waters Fraz:l ice formation which
and kurtsi) of the httogram for each scene was developed gencous and homogeneous media can produce large "apparent probably concentrates algal cells from the water column
and then correlated with ground measurements of snow depth. dispersion " Such dispersion is shown to be easily capable into ice flos.esults in higher initial chlorophyll a by subsequent
A snow index based on skewness and modal population of overwhelming any reasonable estimates of dispersion or reproduction within the ice Ice core chlorophyll ranged
was found to correlate well with snow depth Follo-ing diffusion based upon laboratory anal)scs of homogeneous from 009 to 3 8 mgicu m. comparable to values previously
these initial results, the Landsat data ecre reexamined and media For groundwater contamination problems, it is reported for this area but significantly lower than values
corrections were made for solar elevation and MS sensor concluded that precise definition of the spatial variability for Antarctic coastal fast ice The dominance of frazil
calibration. The reflected radiance from open areas showed of hydraulic properties is crucial to the accurate determination ice in the Weddell is one of the major differences betwecn
a consistent increase in intcnsity with increasing snow depth of the trajectory of contaminated waters, this are and others Consequently, we believe that ice
The forested land cover classe did not change with snow structural conditions significantly influence the biological cuss-
depth. The ground truth measurements of water equivalent MP 169(Ath)
were area-weighted by the May land cover classification CHARACTERISTICS OF MULTI-YEAR PRES- innties in the ice
to derive mean regional water equivalent values for each SURE RIDGES. MP 1702
of the five Landsat winter scenes. The I March 1975 Kovacs, A., International Conference on Port and FIXED MESH FINITE ELEMENT SOLUTION
estimate of 7.66 inches for snow water equialent was used Ocean Engineering under Arctic Conditions, 7th. Hel- FOR CARTESIAN TWO-DIMENSIONAL
as input to the SSARR model for prediction of runoff during sinki. Finland. April 5-9. 1983. Proceedings, Vol.3. FOR CARTE
the I March through 31 May 1978 time period Espoo, Valtion teknillinen tutkimuskeskus, 1983, O'Neill, K., Dec. 1983 105(4) p.436.441. 28 refs.

p.173-182, 13 refs. 38-2081
38-2727 FREEZE THAW CYCLES. HEAT TRANSFER,
PRESSURE RIDGES, ICE FLOES. ICE FORMA- PHASE TRANSFORMATIONS. HEAT CAPACI-

MP 1695 TION, OFFSHORE STRUCTURES, ICE PRES- TY. TEMPERATURE EFFECTS.
EXTRACTION OF TOPOGRAPHY FROM SIDE- SURE. ICE STRENGTH, HUMMOCKS. COM-
LOOKING SATELLITE SYSTEMS-A CASE PRESSIVE PROPERTIES. SEA ICE. MP 1703
STUDY WITH SPOT SIMULATION DATA. Multi-year pressure ridges and thick hummock floes are
Ungar, S.G.. et al. International Symposium on the most sevcre ice formations that offshore structures wiIl LOW TEMPERATURE AUTOMOTIVE EMIS-

probably have to resist in the Beaufort and Chukehi Ses. SIONS.
Remote Sensing of Environment, 17th, Ann Arbor. Multi.)ar hummock fields 30 in thick have been measured Coults. H.J.. Nov. 1983. AK-RD-84-9. 2 vols
MI, May 9-13, 1983. Proceedings. Ann Arbor. Envi- near Prudhoe Bay. Alaska This paper presents information 38-304 1
ronmental Research Institute of Mkhigan. 1983. on II multi.)car pressure ridges The ndges were found COLD WEATHER OPERATION, AIR POLLU-
p.535-550, 3 refs. to be voidless. and contained ice with a mean brine-free TION. ENGINES. FUELS, VEHICLES. WINTER
Irish, R., Merry. CJ.. Strahler. A.H, McKim. I.L., density of about 0 84 mg/cu m. The apparent unconfined MA
Gauthier. B., Weill, G., Miller. M.S. compressive strength was about 7 to 8 MPa at .10 C. M INTENANCE, TESTS.
38-2167 The strength increased with depth below sea level, and.TOPOGRAPHIC FEATURES. SIDE LOOKING as expected, varied inversely with ice porosity. The sail- MP 1704

hesght.to-keel.depth ratios of these ridges are compared with FROST ACTiON AND ITS CONTROL
RADAR, REMOTE SENSING. RADIOMETRY. obsiations made in the Beaufort and Chukchi Seas to Berg, R.L., ed. New York. American Society of Civil
COMPUTER APPLICATIONS. MAPPING. show that the multi-)ar ridges in these areas hase a rclat"ivl Engineers. 1984, 145p. Refs. passim. For indttdual
A test site in the Cape Flattery area of northwest Washington constani sI-height-toskel-depth ratio of about I to 3 3. papers see 38-3082 through 38-3085.
state was selected for construct.ng a simulated data set to MP 1699 prssee .308 t g 3
evaluate techniques for extracting topograph) from side-look. S- A 1CE ON THE OU.
ing satellite systems. A negative transparenc) ortho- SEA ICE ON THENORTON SOUND AND AD. 38-3081
phosoquad was digitized at a spacing If 85 micron. resulting JACEN- BERING SEA COAST. FROST ACTION. FROST HEAVE. FROST RE-
in an equivalent ground distance of 986 m betwecn paicis Koiacs. A.. International Conference on Port and SISTANCE. SOIL FREEZING. HEAT TRANS-
and a radiomctric resolution of 256 levels A bilincar Ocean Engineering under Arctic Condttions. 7th. Hel- FER. SOIL STRENGTH. PERMAFROST
interpolation was performed on L S Geological Surve) digital sinki. Finland, April 5-9. 1983. Proceedings. Vol.4. BENEATH STRUCTURES. ICE LENSES. DE-
elevation model (DEM) data to generate elevtion data at Espoo, Valtton tekntllinen tutkimuskeskus. 1983. SIGN. COLNTERMEASURES. FOLNDATIONS.
a 9.86 m resolution. The nominal otbital charactersties
and geometry of the SPOT (S)st4me Probatoired*Obsetra p.654-666, 17 refs. ROADS.
tion de lI Terre) satellite were convoluted with the data files to 38*2757
produce simulated panchromatic IIRV (Iliigh Resolution Visi- ICE MECHANICS. SEA ICE DISTRIBUTION. ICE MP 1705
ble) digital stereo imagery for three different orbital paths OVERRIDE. ICE PILEUP. SHORES. OFFSHORE DESIGNING FOR FROST lEAVE CONDI-
Techniques were developed for reconstructing topographic STRUCTURES. TIONS.
data Essentially. these techniques coalign a nadir and off. Recent obserations anO historical accounts of sea ice on Crory. F E. ct al. Frost action anti its control. Edited
nadir pass to calculate the stereodisplaccment for each picl in the shorev of Norton Sound and the adjacent Bering Sea by R L Berg and E.A Vright. New York. American
thenadirviewbycorrelatingasmallsubareatoacorresponding are prevented The movement and accumulaton of sea Society of Civil Engineers. 1984. p 
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subarea in the off.nadir pass Prehminar) naIl) Ss with the icc on the shore was found to be a common event, as
simulated IIRV data and "test pattern" data vcnf ihe cfficac ucre mastive icings on island surfaces Sea ice was found Isaacs. R.M. Penner. E. Singcr. F.J. Shook. J F.
of this technique to have been pushed inland ovcr 150 m anti to have moved 38-3083

oct I0 km inland during high storm ,eas FROST IIEAVE. IIEAT TRANSFER. FROST

.NIP 1700 PENETRATION. SOIl, FREEZING. FOUNDA.

OCEAN CIRCULATION: ITS EFFECT ON SEA- TIONS. ARTIFICIAL FREEZING. ROADBEDS.
MP 1696 SONAL SEA-ICE SIMULATIONS. UNDERGROUND PIPEILINES. COI.D STOR-
LIME STABILIZATION AND LAND DISPOSAL Iiblcer. W.D.. II1. ct al. May 4. 1984. 224(4648). AGE. PAVEMENTS. DESIGN
OF COLD REGION WASTEWATER LAGOON p489.492. 13 refs NIP 1706
SLUDGE. Bryan. K. DFIP IO06
Schneiter, R.W.. et al. 1982. 7(1). p.207-213. 30 rcf,.. 38-2846 DESIGN IMPLICATIONS OF SUBSOILTHAW-
Middlebrooks. E.J.. Sletten. R.S SEA ICE. SEASONAL VARIATIONS. ICE ING.
38-2244 WATER INTERFACE. ICF EDGE. MODELS. EN. Johnson. T.C.. ct al. 1:rnst action ant tt% control. Ed-
WASTE TREATMENT. WATER TRIATMhNT. VIRO\NMENT SIMUIATION. OCEAN CUR- itcdb% R I. llcrg and l" A Wright.' Ncs York. Amcri-
LIMING. SLUDGES. RECLAMATION. RENTS. can Society of Civil ingincers. 19S4. p .5-103. 136
Effects of lime tCaOI). 1 vtabihiation upon the patho.genic A lihgnotic ice-occan model of the Arctic. Greenland. ani ref,
population in accumulated solids avsociate, with the .pertnao %orucgan seas i consttlucted and used to eamm the Ih McRoberts. I: C . Ni on J F
oftwoacratedwastewaterragoosminAlsakaandinofacultate role of ocean circulation in seasonal s ea-ice smulalOnom 38-3084
wastwater lagoons in northern Ltah werc evaluated rhe The model invivacs laterai i.e motion anti threC-dimcnstoni GROLNI) rlAU INt,. PI.RMAI"ROST
subsequent drying, at a temperature of It. ,f the lime ,mvean ,irtulation fIhe ,en.r portion of the modcl is BhNL ATII STRUCTLRhS. I ROZ.N GROLNI)
stabilired sledges on sand and voi beds was als, onsesisguest wcakii frryed h) observcd temperature and sahiot) data Th\IPIRArL RI:. FR /I: I. A\ (1 1% . 1.1-S.
The lime stabilization cf the lagoon sludges %w ealnilatd Szmullat,.n results show that induding mirheled mvean lirilai THRRMAI REGM11% FROST H I-. P,
by dosing the sldges with lime and appl)ing stidges to tion in seasonal sca ice timulaton siihstantiall) improves " IF
bench scale dt)ng cdis lime addition prolued high the prilietcd ice drift and ice margin l,cStmion Srmiliioss GI:.OTIII:R\I'. SIEAR S'tRF'(rII. SITFIF-
fecal coliform reduction. anti ihe limed sliulge readiq ,Icw. thai do no: incklile lateral xsean m-emnenl predili A muh MENT (S I crI'RAI ), SI ')I'I ROrTc-rION.
tered on both ind and soil 'reds less ralic ice elge COUNTFRMF-ASIdt;RFS. SOIl SrAIIII.ZATION
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MP 1707 permafrost occurs everywhere near the surface of the entire MP 1715
SURVEY OF METHODS FOR CLASSIFYING landscape with the exception of deep likes and river channels MODELING THE RESILIEN BEHAVIOR OF
FROST SUSCEP11BILITY. 'The presumed warming of the ground in the discontinuous

zone due to C02-induced climatic change will result in FROZEN SOILS USING UNFROZEN WATER
Chamberlain. E.J., et al, Frost action and its control. an areal reduction of permarost. In the colder areas. CONTENT.
Edited by R.L. Berg and E.A. Wright, New York, continuous-zonc permafrost temperatures will rise and summer Cole. D.M.. International Specialty Conference on
American Society of Civil Engineers. 198

4
,p.10

4
.141, active.lyer depths will increase. but the spatial extent of Cold Regions Engineering. 3rd. Edmonton. Alberta,

36 refs. permafrost will only be marginally affected. In both cases. April 4-6. 1984. Proceedings. (Edmonton, Universi.Oaskin, P.N., Each, D.. Berg, R.L. where thee s ground ice. thermal eson and thaw consoigdan ty of Alberta. 1984. p.823t834o 14 oeds.38-3085 tion will produce therciokarst terrain. y At333 r38-308538-3518S
SOIL FREEZING, FROST RESISTANCE. FROST MP 1711 FROZEN GROUND MECHANICS. RHEOLOGY.
HEAVE. SOIL STRENGTH. ROADS, AIRPORTS, UNFROZEN WATER CONTENT, ICE SOLID IN-
CLASSIFICATIONS, GRAIN SIZE, SEASONAL MODERFACR. SURFAC PO R E PARTI
FREEZE THAW. Ferrick, M.G., ct al. Feb. 1984, 20(2). p.271-289, 22 CLES, FROZEN GROUND TEMPERATURE. ICE

MP 1708 refs. CRYSTAL STRUCTURE. MODELS, SALINITY.
DEPENDENCE OF CRUSHING SPECIFIC EN. Bilmes. J., Long. S.E. A layer of unfrozen water exists between the soil particleEPENENCE O CR NSPECRAT I F END THE 3surface and the solid ice phase in a frocen soil at temperatures
ERGY ON THE ASPECT RATIO AND THE 38-3317 of practical concern This layer owes its euistence to
STRUCTURE VELOCITY. RIVER FLOW. WAVE PROPAGATION. CHAN- the effect of fie.d forces associated with the soil pafrle
Sodhi. D.S.. et al, Offshore Technology Conference. NELS (WATERWAYS). DAMS, MATHEMATI- surfaces. Its thickness depends on factors suh as tenpers-
16th, Houston, Texas, May 7-9. 1984. Proceedings. CAL MODELS, ELECTRIC POWER. tore. solute concentration and specific surface area. Adi-
Vol.1, 1984, p.363-374, 18 refs. An understanding of the downstream propaption of sharp. tional unfrozen water occurs within the polycrystallme pore
Morris, C.E. fronted. large-amplitude waves of relatively short period is ice as %ell. The thickness of the unfrozen water layer
38-3229 important for describing rapidly varying flows in tailweters strongly affects the mechanical behavior ofthe oil-ct interface

of hydroelectric plants and following the beeach of a dam and. hence, the gross mechanical properties of the froxes
ICE PRESSURE, OFFSHORE STRUCTURES, ICE We developed a numerical model of these waves by first soil The total unfrozen water content is particutlady urfd
CRACKS, ICE COVER THICKNESS. ICE identifying the primary physical processes and then performing since it rcflect the contributions from a number a souces
STRENGTH, DYNAMIC LOADS, ICE SHEET, ananaysiofthe soluon. Alina analysis of the dynamic to the unfrozen water layer thkkness. As a coanaquence.
VELOCITY. EXPERIMENTATION. COMPRES- open channel flow equations provides relaonships describig he ufrozen water content provides an excellent meoa
SVE PROPERTIES. SPECIFIC HEAT. ARTFI- flow wave advection, diffusion, and dofpe ior temperature, salinity and specific surface area.
CIAL ICE. one-dimensional diffusion wae model modifie for applicaton MP 1716

An experimental study was undertaken to determine the to tailwaters simulates the important physical processes and ICE RESISTANCE TESTS ON TWO MODEILS
dependence of crushing specific energy of urea ice on the is straightforward to apply. OF THE WIGB ICEBREAKER.
aspect ratio (structure diameter/ice thickness) and the structure Tatinclaux. J.C.. et al. American Towing Tank Confer-
velocity. The experiments were conducted by pushing MPce; General neeting. 20th, Hoboken. NJ. A 2-4
an instrumented, vertical, cylindrical structure into ice sheets ICE-RELATED FLOOD FREQUENCY ANAL- 1983. pr eedings. Edited by D. Savitsky, .F. D1.
at diffeent velcities. Two parameters were vaned during YSIS: APPLICATION OF ANALYTICAL ESTI- zcll and M. Palazzo. (19841. p. 6 27 -6 38. 6 refs.
the experimental program: diameter (50 to 500 mm) and MATES.
velocity (10 to 210 minIs) The urea concenration w Gerard R et al, International Specialty Conference 3m .D.H.
changed slightly from 084 to 093. by weight. The
results ae presented graphically to show the dependence on Cold Regions Engineering. 3rd. Edmonton. Alber. ICEBREAKERS. ICE MODELS. ICE BREAKING.
of the ratio of speci ic energy to unconfined uniaxud compres- ta. April 4-6. 1984. Proceedings. tEdmonton. Uni. ICE STRENGTH, ICE LOADS. STRENGTH.
sive strength on the aspect ratio for different ratios of velocity versity of Alberta, 19841. p.85 -101, 12tres. MODELS, TESTS.
to lee thickness. Calkins. D.J.
MP 1709 38.3470 MP 1717

FLOOD FORECASTING, RIVER ICE, ICE JAMS, PHYSICAL MECHANISM FOR ESTABLISH-
COMPARISON OF AERIAL TO ON-THE-ROOF ICE CONDITIONS, ANALYSIS (MATHEMAT. ING ALGAL POPULATIONS IN FRAZIL ICE.
INFRARED MOISTURE SURVEYS. ICS). Garrison. D.L. et al. Nov. 24. 1983.306(5941), p.363.
Korhonen, C., et al. International Conference on Ther- In cold regions ice-related floods can make a signiricant. 365. 19 refs.
mal Infrared Sensing for Diagnostics and Control and of" dominant. contribution to the flood population. Ackley. S.F.. Buck. K.R.
(Thermosense 6). Oak Brook. IL, Oct. 2-5, 1983. They should threcforc be considered in a flood frequency 38-3424
Proceedings, Society of Photo-Optical Instruments- analysis. However. in many instances, historical data for ALGAE. FRAZIL ICE. MARINE BIOLOGY. ICE
tion Engineers. Proceedings. Vol.446, (19831. this purpose as lackin. Resort must then be made to FORMATION. CRYOBIOLOGY. ANTARCTICA
p.95-05. 6 refs. analytical estimates of ice-related flood staes. This paper -WEDDELL SEA. ANTARCTICA-MCMURDO
Tobiassion, W., Greatorcx. A. describes the determination and application of such estimates
38.4 Wfor a site on the Missisquoi River near Rkhford. Vermont. SOUND.
38-3274 In polar regions ice algal communities are not only
MOISTURE DETECTION. ROOFS. INFRARED MP 1713 but may also be important production sites and sources
MOTUREPDE TEMPERATURE MEASURE of seed populations for pelagic communities. Eept forPHOTOGRAPHY, TN ST. LAWRENCE RIVER FREEZE-UP FORE- some studies near land-based stations, there e few "00-MENT. INSULATION. CAST. term obscr:ons of ice algal populations, and few studies
Priorresearhy te Cors of rEngneehass hoow aerial Shen, H.T., ct al. International Specialty Conference hast considered how they form and develop Until now.
thermography to be useful as a reconnaissance tool for finding ntwet roof insulation. This conclusion was based on findins on Cold Regions Engineering. 3rd, Edmonton. Albcr. nther the mechanism for harvestmg nor the effcts on
from thermal line scanners flown at about 1000 feet in ta. April 4-6. 1984. Proceedings. (Edmonton. Unt- thecompo iton fthe ice eomutY havseen cmledyemo.-strated In the 'ileddel Sea we he saNmpledyo
military fixed-wing aircraft and from hand-held thermal Imagers versity of Alberta. 19843, p.177-190. 13 refs. sea ,ce d:scoloured by algae. and we present evidence that
flown at about 500 feet in military helicopters. Durng Foltyn. E.P.. Daly. S.F. the algae cre on.centrated by a physiaitrchlansnm. We
the spring of 1983 a comprehensive aerial to on-the-roof 38-3476 explain how such a proces ma) accumulate planktonic forms
infrarod comparison study was conducted on sescral roofs RIVER ICE, FREEZEUP. ICE FORMATION. in 'cc communttics (Auth mod.)
at Foet Devns. Massachusetts. Thesc recent studies con.
firm our earlier opinion that oblique thermography is generally ANALYSIS (MATHEMATICS). FORECASTING. NIP 1719
of reconnaissance value only However. -straight.down" AIR TEMPERATURE. WATER TEMPERATURE. WATER QUALITY MONITORING USING AN
thirraphy from either fixed-wing aircraft or from helcopt- CANADA-SAINT LAWRENCE RIVER. AIRBORNE SPECTRORADIOMETER.
a can be used to produce reasonably accurate maps of An important element of the ice management in northern McKim. H.L. ct al. Mar. 1984. 50(3). p.353-360. 9

wet roof areas. The most accurate maps wec produced nom is forecasting water temperatures to predict the time ref.
by thermal imaging systems in a helicopter holeing as of ice formation The freeze-up forecast provides needed Mcrry. C.J.. Layman. R.W.
close as 200 feet above a roof This study SUggests that information for planning flow regulatwens and scheduling
some forms of airborne thcrmography cans be of more .aluc of the close of a navigation season In this paper. the 38-354
than just a reconnaissance tool in finding set roof insulation relationship between %anations of air tempraturc and water SUSPENDED SEDIMENTS. RADIOMETRY.
Of course. a visual examination of each roof along with temperatureisanal)zed An analytical expreson for ater SPECTRA. LAKE ',ATER. RESERVOIRS. RIV-
a few core samples arc still needed before recommendations temperature is obtained through the solution of a simplified ERS. AIRBORNE EQUIPMENT. SUNLIGHT.
for maintenance and repair can be made cons ctton-diffusion equation The air temperature is rcprc. An airbornc 500-channel sicetrorado k.meter deseloped and

Mentd as a combination of a harmonic functin and shrt bu't hy Chia and Colhrs (197,) was testod to deteminPTNTA term fluctuations The short term fluctuations are deter. its usefulness to the LS Army Corps of Engirs forPOTENTIAL RESPONSES OF PERMAFROST mined from National Weather .rttccs forecasts monitoring t he uspended load in ol rsesa and water-
TO CLIMATIC WARMING. .%as Field and laborato) eiperimerts were run to test
Goodwin. C.W.. et al. Potential cffccts of carbon diox- NIP 1714 and csaluatc the radiomctcr's iesponse to various livels of
ide-induced climatic changes in Alaska. The proceed- WATER SUPPLY AND WASTE DISPOSAL ON suspended ortnic and asorgani, materials. A procedure
ings of a conference. Edited by J.H. McBeath. Fair- PERMANENT SNOW FIELDS. to scpariate the sun glint. which is often a !arge percentage
banks. University of Alaska. Mar 1984. p.92-105. 37 Reed. S.C.. et al. International Specialty Conference of the recorded signal, from the total signal was insestgated
refs.o odRgosEgnern.3d doln e. Results indwtated that the accuracy of the airbornec water

on Cold Regions Engineering. 3rd. dmonton. Aler. tN.1d;ty measurements was sufficient to meet certain monitor.
Brown, J., Outcalt, S I. ta. April 4.6. 1984. Proceedings. (Edmonton. Unt. ing requirements of the Corps of Engncecrs
38-3881 versity of Alberta. 1984 1. p.401-413. 13 refs MP 1719
PERMAFROST DISTRIBUTION. PERMAFROST Bourn-tn. J.R.. Tabiasson. W.
THERMAL PROPERTIES. CLIMATIC 38-3492 SELF-SlEDDING OF ACCRITID ICE FROM
CHANGES. ACTIVE LAYER. CARBON DIOX- WATER SUPPLY. WASTE DISPOSAL. SNOW HIGiH-SPEED ROTORS.
IDE, TUNDRA. THERMOKARST DEVELOP- COVER. WATER TREATMENT. UTILIiTIS. Ita-3k. K. 1953. 93 %A IT-65. p.1-6. 16 refs.
MENT. THAW DEPTH. STEFAN PROBI.EM. SNOW MELTING. DESIGN. WATER CIIEMIS. ICFi REMOVAl.. AIRCRAI-T ICING. PROPEL-
HEAT TRANSFER. SOIL TEMPERATURE. TRY. I CE A ARTI . P CO O ELSNOW EPTHI.PiS. 116: ACCRETION. SUPERCOOLED. FOG.
SNOW DEPT Thispapersummariresproceuresandtchniquesfo r.rosidimg ICEI: ADIIF SION. ICE SOLID INTERFACE. SUR-
Pcrmaftot is generally ditded into two etis from north a water supply and for safe wstcwatcr d.ispot at stations
to south. continuous and discontinue At its southern and camps on pecrmancnt sn,,w fields These range frois FA('F F:I:R(Y. ICE CRACKS. ICE COVER
limit, permafrost in Alaska esists in isolated masses under tcmporar) and transient fichl operations in large iate. prma- THICKNESS. IIEi.ICOPTERS, ANALYSIS
peat. In the northern portion of the continu-us rone. nently occuried facilities (MATIII'MATICS)
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Ic acreted n high-speed rotr operating in aspercooled MP 1725 Since this Moisture is concentrated in a umall portion of
fogt =a be thrown off by centifolal force. casn -cf ELECTRON MICROSCOPE ANALYSIS OF -1 nuainbad uho tw~ rbbyb v.kk
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forme balance aalysis indicates tha th suat of sac RMGRELN. r13
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reslhs asen reasonably well with other observatiom ss.ry 10 refs. Ssincn onain nPrnfo n es

32-3852) all Frost. Denver. CO. Apr. 29. 1915. New York.

?dP 725ELECTRON MICROSCOPY. AEROSOLS. SNOW Ami55can Society of(Ci vil Engineers. 1935. 
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MP 1736 MP 1741 MP 1745
SOFr DRINK BUBBLES. ICE ACTION ON TWO CYLINDRICAL STRUC- EFFECTS OF PHASE III CONSTRUCTION OF
C-gin, J.H., Jan. 1983, Vol.60, p.71, 2 refs. TURES. THE CHENA FLOOD CONTROL PROJECT ON
38-3798 Kato, K., et al, Mar. 1984, 106(1), p.10 7 -112, 17 refs. THE TANANA RIVER NEAR FAIRBANKS,
ICE WATER INTERFACE, BUBBLES, ICE MELT- For another source see 38.641 (MP 1643). ALASKA-A PRELIMINARY ANALYSIS.
ING, AIR ENTRAINMENT, CARBON DIOXIDE, Sodhi, D.S. Buska, J.S., et al, Overview of Tanana River monitor-
NUCLEATION, AIR WATER INTERACTIONS, 38-4128 ing and research studies near Fairbanks, Alaska. Pre-
SOLUBILITY. ICE LOADS, OFFSHORE STRUCTURES, ICE pared by U S. Army Cold Regions Research and Engi-

PRESSURE, ICE SOLID INTERFACE, EX- neering Laboratory, U.S. Army Corps of Engineers,MP 1737 PERIMENTATION. Jan. 1984, lip. + fige -'sendix A.
COMPARISON OF DIFFERET SEA LEVEL Ice action on two cylindrical structures, located side by Barrett, S., Chacho, L ,ins, C.M., Young, S.A.
PRESSURE ANALYSIS FIELDS IN TIlE EAST side, has been investigated in a small-scale experimental 38-4207
GREENLAND SEA. study to determine the interference effects on the ice forces FLOOD CONTROL, ,i-LD WEATHER CON-
Tucker, W.B., June 1983, 13(6), p.1084-10 88, 7 refs. generated during ice structure interaction The proximity STRUCTION, SOIL EROSION, RIVER FLOW,
38-3799 of the two structures changes the mode of ice failure the
ATMOSPHERIC PRESSURE, SEA LEVEL, SEA magnitude and direction of ice forces on the individual BANKS (WATERWAYS), AERIAL SURVEYS,

structure, and the dominant frequency of n.e force vanaons. PHOTOGRAPHY, COUNTERMEASURES, UNIT-ICE, ICE MODELS, OCEANOGRAPHY, GREEN- Interference effects were determined by comparing the expen- ED STATES-ALASKA-TANANA RIVER.
LAND SEA. mental results of tests at different structure spacings The Alaska District, Corps of Engineers initiated a program

called the Tanana River Monitoring and Research ProgramMP 1738 MP 1742 to determine if any adverse impacts are occurring or may
O'ITAUQUECHEE RIVER-ANALYSIS OF THERMAL PATTERNS IN ICE UNDER DY. occur as a result of Phase III construction of the Chena
FREEZE-UP PROCESSES. NAMIC LOADING. Flood Control Project. The results of the monitoring
Calkins, D.J., et al, Workshop on Hydraulics of Ice- Fish, A.M., et al, 1983, Vol.430, p.240.243, 9 refs. efforts and a preliminary analysis of the Phase III construction
Covered Rivers, Edmonton, Aila., June 1 and 2, 1982. Marshall, S.J., Munis, R.H. are presented in this report Aerial photography and river
Proceedings, 119821, p.2-37, 3 refs. 38-4120 cross-ections were used to document historical changes from

1961 to 1981. Rierbank erosion and channel changesGooch, 0. ICE PHYSICS, DYNAMIC LOADS, HEAT before and after the Phase III construction are evaluated
38-4001 TRANSFER, ICE SPECTROSCOPY, ICE THER- to determine the effects of the construction on the natural
RIVER ICE, FREEZEUP, HEAT TRANSFER, ICE MAL PROPERTIES, PLATES, TESTS. river process
MECHANICS, FLOW RATE, METEOROLOGI- Heat emission patterns in the infrared spectrum were discov-
CAL FACTORS, ICE COVER THICKNESS. ICE ered in ice subjected to cyclic loadin . The ice plates MP 1746
VOLUME, TIME FACTOR, ANALYSIS (MATH- used in the tents had a rectangular shape of 13 x 19 cm RELATIONSHIPS AMONG BANK RECESSION,
EMATICS), DEGREE DAYS, UNITED STA rES- and a thickness of 2 cm The plates wer- frozen to VEGETATION, SOILS, SEDIMENTS AND PER-

RIVER. the platen of the testing apparatus to form a cantilever MAFROST ON THE TANANA RIVER NEARVERMONT-O AUQUECHEE R . beam and were vibrated over a frequency range from 0 5 FAIRBANKS, ALASKA.The results of three winters of freeze-up measurements on to 5 kHz at an ambient temperature of -4 C The surface
the Ottauquechee River have shown that the ice production heat patterns were scanned by two thermal imaging systems Gatto, L.W., Overview of Tanana River monitoring
heat transfer coefficient calculated from the ice volume imcas- with spectral band passes of 2-5.6 micron and 8-14 micron, and research studies near Fairbanks, Alaska. Pre-
urements is somewhat related to the severity of the freeze- and the heat patterns were recorded on Polaroa tim and pared by U.S. Army Cold Regions Research and Engi-
up meteorological conditions. A very intense cold period on videotape The heat emission patterns first appeared nearing Laboratory, U.S. Army Corps of Engineers,
of -22 C for two days lust as the river water temperature at the fixed end of the ice plate and migrated gradually Jan. 1984, 59p., Appendix B. 30 refs.
reached 0.0 C produced much higher ice volumes for the to the free end. The temperature difference between the 38-e2
same river reach than two other freeze-up periods, which ends was found to depend on the duration and frequency 38-4208
had average air temperatures of -7 C over 10 to 12 days. of excitation The results of these tests indicate that BANKS (WATERWAYS), SOIL EROSION,
The intense cold period creased lIgher ice discharges, which vibrothermography can have wide areas of practical application FLOOD CONTROL, VEGETATION, PERMA-
forced the leading edge to progress upstream at a faster in the study of the origin and growth of defects, recrystaliza- FROST BENEATH RIVERS, SEDIMENTS, UNIT-rate than during other years The lateral ice closure was ion, fatigue, and failure processes in ice. ED STATES-ALASKA-TANANA RIVER.
found to be linearly related to the number of accumulatedfreezing degree-days. The data on lateral closure for this MP 1743 The objective of this analysis was to determine if availablerve r wesee odata are useful in identifying the characteristics that contributeimall river were also related to the freeze-up open channel OFFSHORE OIL IN THE ALASKAN ARCTIC. to credibility of the banks along two reaches of the Tanana
now velocity and. when combined with similar data from Weeks, W.F., et al, July 27, 1984, 225(4660), p.371- River Existing dats on bank vegetation, soils, sedimentsthe Nelson River in Manitoba, produced a reasonable relation.
ship. The slush ice also established an equlIbrum flow 378, Numerous refs. and permafrost were used. Because these data were general
area at several measured cross sections throughout the study Weller, G. and not collected for the purpose of site-specific analysis.
reach. 38-4117 my analytical approach was simple and did not include

NATURAL RESOURCES, OFFSHORE DRILL- aay statistical tests. The data were visually compared
to the locations and estimated amounts of historical recessionMP 1739 ING, OIL RECOVERY, SEA ICE, ICE LOADS, ICE to evaluate if any relationships were obviousFORCE MEASUREMENTS AND ANALYSIS OF SCORING.

RIVER ICE BREAK UP. Oil and gas deposits in the Alaskan Arctic are estimated MP 1747
Deck, D.S., Workshop on Hydraulics of Ice-Covered to contain up to 40 percent of the remaining undiscovered BANK RECESSION AND CHANNEL CHANGES
Rivers, Edmonton, Alta., June 1 and 2, 1982. Pro- crude oil and oil-equivalent natural gas within U S jundiction IN THE AREA NEAR THE NORTH POLE AND
ceedings, (198 2], p.303-336, 19 refs. Most (65 to 70 percent) of these estimated reserves are
38-4015 believed to occur offshore beneath the shallow, ice-covered FLOODWAY SILL GROITS, TANANA RIVER,

seas of the Alaskan continental shelf. Offshore recovery ALASKA.ICE LOADS, ICE PRESSURE, STRUCTURES, ICE operations for such areas are far from routine, with the Gatto, L W, et al, Overview of Tanana River monitor-
BREAKUP, RIVER ICE, ICE CONTROL, ICE primary problems associated with the presence of ice Some ing and research studies near Fairbanks, Alaska. Pre-BOOMS, ICE FORECASTING, ICE MECHANICS, problems that must be resolved if efficient, cost-effective, pared by U.S. Army Cold Regions Research and Eng-
FLOATING ICE, COUNTERMEASURES, FRA- environmentally safe, year-round offshore production is to neerng Laboratory, U S. Army Corps of Engieers,
ZIL ICE, DESIGN. be achieved include the :.ccurate estimation of ice forces n 1984,a98p., ppendixyC Cr f E
Measurements were made near Oil City, Pennsylvania, diring on offshore structures, the proper placement of pipelines Jan, 1984, 98p., Appendix C 5 refs
February 1981 to evaluate the performance of a flc. g beneath ice-produced gouges in the sea floor, and the cleanup Rilcy, K W.
ice control structure during an ice run on a shallow and of oil spills in pack ice areas. (Auth) 38-4209
steep stream, Oil Creek The primary objective of the MP 1744 BANKS (WATERWAYS), CHANNELS (WATER-
structure was to assist in forming an early, stable ice cover WAYS), SOIL EROSION, FLOOD CONTROL,
upstream of Oil City that would prevent prolonged frazil POTENTIAL USE OF SPOT HRV IMAGERY PHOTOGRAPHY, AERIAL SURVEYS, UNITED
ice generation. The control structure was a double timber FOR ANALYSIS OF COASTAL SEDIMENT STATES-ALASKA-TANANA RIVER.ice boom. This paper focuses on the forces exerted on PLUMES. Two drersion groins, one near North Pole. Alaska, and
the structure during ice breakup. The forces transmitted Band, L.E., ct al, 19F4 SPOT Symposium. Proceed- the other 7 milcs upstream on the Tananta River near the
to the ice c., r,' structure prior to breakup and during ings. SPOT simulation applications handbook, floodway sill, were built in 1975 and 1979 along the flood
the ice run wer,. monitored through a strain-gaged tension American Society of Photogrammetry, 1984, p.199- control levee that protects Fairbanks from flooding of the
link, which had been incorporated into the design of the
structure, and ibis ice force was recorded with respect to 204, 5 refs. Chena and Tanana rivers A flood control plan includes
time. McKim, H.L., Merry, C.J. construction of new groins wherever it appears likely that

40-3548 bank erosion may threaten the levee The objectives ofthis analysis were to measure bank recession, to describeMP 1740 BOTTOM SEDIMENT, SEDIMENT TRANS- channel changes before and after construction of the two
FREEZING OF A SEMI-INFINITE MEDIUM PORT, REMOTE SENSING, WATER POLLU- groins, and to evaluate relationships among erosion, channel
WITH INITIAL TEMPERATURE GRADIENT. TION, SPECTROSCOPY, DISTRIBUTION. changes and discharge Data from this analysis and future
Lunardini, V.J.. Mar 1984, 106(1), p.103-1 06, Revi- Simulated SPOT (HVR) 20-mmultispectraldatawereobtair-d evaluations will be used in sclecting sites for future groins
sion of 37-2397. 12 refs. on 7 July 1984 over the Ilart-Miller Island diked spoil
38-4127 containment facility located in the upper Chesapeake Bay MP 1748
SOIL FREEZING, STEreAN PROBLEM, HEAT Sediment plumes iscre clearly visible and ndicated the scdi- EROSION ANALYSIS OF THE NORTH BANK
TRANSFER, TEMPERATURE GRADIENTS met transport direction at the time the image was taken OF THE TANANA RIVER, FIRST DEFERREDGThe portan of the image along the bay side of the island CONSTRUCTION AREA.GEOTHERMY, HEAT BALANCE, THERMAL had strong specular reflection The image was preprocessed CollinCONDUCTIVITY, ANALYSIS(MATHEMATICS). to remo'se the majority of the specular reflection The s, C M , Overview of Tanana River monitoring
Exact solutions to problems of conductive heat transfer with Sobel operator was applied to the enhanced simulated SPOT and research studies near Fairbanks, Alaska Pre-
solidification are rare due to the nonlinearity of the equations, image A set of edge segments were generated that follow pared by U S Army Cold Regions Research and Engi-
The heat balance integral technique is used to obtain an the boundaries of the major sediment plumes The strength ncering Laboratory, U S Army Corps of Engineers,
approximate solution to the freezing of a semi-Lfinite region of the edges was quite variable, reflecting the varying diffusion Jan. 1984, 8p 4- figs., Appendix D I rcf,with a linear, initial temperature distribution. The results of the plume border The Sobel edge-enhanced Image 38-4210
indicate that the constant temperature Neumann sotution showed tvo sets of plumes The edge intensity was generally BAN
is acceptable for soil systems with a geothermal gradient stronger nearer the source Profiles of pixel digital number KS (WATERWAYS). SOIL EROSION,
unle-s extremely long freezing times arc considered The were taken at two distances, normal to the long axes of FLOOD CONTROL. PROTECTION, AERIAL
heat balance integral will yield good solutions, with simple twosedimcitsourseareas Thccrosssecion% takenthrough SURVEYS, UNITED SrA1IES ALASKA-
numerical work, even for nonconstant initial temperatures. the plumes wscre plotted. rANANA RIVER.
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MP 1749 MP 1753 MP 1758
ROLE OF SEA ICE DYNAMICS IN MODELING SOIL MICROBIOLOGY. FREE WATER MEASUREMENTS OF A SNOW-
C02 INCREASES. Bosatta, E., et al, Simulation of nitrogen behaviour of PACK.
Hibler, W.D., II, 1984, No.29, p.238-253, 21 refs. soil-plant systems. Edited by M.J. Fnssel and J A. Fisk, D.J., Mar. 1983, No.83-04, Snow Symposium 2,
38-4249 van Veen. Wageningen, the Netherlands, Pudoc, Cen- Vol.1, p 173-176, ADB.073 046, 2 rcfs.
CLIMATIC CHANGES, SEA ICE DISTRIBU- tre for Documentation, 1981, p.38-44. 38-4317
TION, ICE MECHANICS, ICE MODELS, ICE Iskandar, I.K.,Juma, N.G.,Kruh, G.,Reuss, J.O.,Tan- SNOW WATER CONTENT, TEMPERATURE
TEMPERATURE, DRIFT, THERMODYNAMICS, ji, K.K., Veen, J.A. van. MEASUREMENT, UNFROZEN WATER CON-
ALBEDO, SEA WATER. 38.4435 TENT, SNOW MELTING, CALORIMETERS.
Sensitivity simulations of a hierarchy of Antarctic sea ice SOIL MICROBIOLOGY, UREA, NUTRIENT CY- A review isgivenofmethods(meltingandfreezingcalonmetry)
models to atmospheric warming are carried out and analyzed CLE, MATHEMATICAL MODELS. previously used for measuring the free water content of
The study includes models with only a thermodynamic ice snow on the ground. Their ments and faults are described
cover, models with in-situ leads but no ice transport, and A new method, developed by the author, based on the
a fully coupled dynamic/thermodynamic model that includes MP 1754 temperature depression observed when a snow sample is
transport, leads and strength-thickness coupling All models ATMOSPHERIC CONDITIONS AND CONCUR- completely dissolved in ethanol, is described and compared
employ a 60-m-thick oceanic mixed layer, together with to te inc olved in cloietricethos.
a spatially and temporally varying heat flux into the mixed RENT SNOW CRYSTAL OBSERVATIONS DUR- to the metng and freezing calorimetric methods.
layer from the deep ocean. The heat flux was generated ING SNOW.ONE-A. MP 1759
interactively by using a fixed fraction of the ice growth Bilello, M.A., et al, Mar. 1983, No.83-04, Snow Sym- PERFORMANCE AND OPTICAL SIGNATURE
andcooling ratesfrom the full dynanc/thermodynamic model posium 2, Vol.1, p.3-18, ADB-073 046, 14 refs. OF AN AN/VVS-I LASER RANGEFINDER IN
The same spatially and temporally varying heat flux fields O'Brien, H. FALLING SNOW: PRELIMINARY TEST RE-
were used in all sensitivity simulations. Models including 38-4305 SP
full ice dynamics effects arc found to be less sensitive to SULTS.
atmospheric warming than thermodynamics-only models, while SNOWFALL, SNOW CRYSTAL STRUCTURE, Lacombe, J., Mar. 1983, No.83-04, Snow Symposium
models with specified lead fractions are more sensitive than SNOW OPTICS, SYNOPTIC METEOROLOGY, 2, Vol.1, p.253-266, ADB-073 046, 10 refs.
thermodynamics-only models (Auth. mod.) AIR MASSES, AIR TEMPERATURE, HUMIDITY, 38-4324

WEATHER OBSERVATIONS, FALLING BO- SNOW OPTICS, SNOWFALL, LIGHT TRANS-
MP 1750 DIES. MISSION, ELECTROMAGNETIC PROPERTIES,
PROJECTILE AND FRAGMENT PENETRA. A survey of the synoptic weather patterns and vertical profiles BLOWING SNOW, PHOTOGRAPHY, LASERS,
TION INTO ORDINARY SNOW. of temperature and humidity over northern Vermont was SNOWSTORMS, ATTENUATION, MEASURING
Swinzow, G.K., Hanover, NH, U.S. Army Cold Re- conducted during penods of snowfall between December

Co 1981 and February 1982 The crystal habit of falling INSTRUMENTS, VISIBILITY.
gions Research and Engineering Laboratory, 1977, snow, discerned principally from on-site optical microscopy, An AN/VVS-t pulsed ruby laser rangefinder was operated
30p., Unpublished manuscript. 10 refs. was also observed during this penod. This information during the February 9, 1982 snow storm at SNOW-ONE-
38-4378 was used to investigate the association between air mass A. The device's digital readout was monitored as the
PROJECTILE PENETRATION, SNOW COVER characteristics and snow crystal types. The ultimate objec- system ranged over known distances to several targets Sys-

EFFECT, MILITARY OPERATION, SNOW DEN- tive of the analysis is to link large-scale weather conditions tern performance has been evaluated relative to detailed
with the observed physical features of falling frozen particles measurements of airborne-snow concentration, precipitation

SITY, MILITARY ENGINEERING, PROTEC- and with measurements recorded concurrently by electro- rate andvisible transmittance Observations of the rangefin-
TION, PENETRATION TESTS, PHOTOGRAPHY. optical sensor systems. der's optical signature have been made using a video camera
A soldier on the battlefield is told to "dig in" to protect and still photography This work was accomphshed during
himself against projectiles and fragments But in cold both clear-air and light-snowfall conditions
regions or seasons the ground may be hard, suitable only MP 1755
for deliberate field fortifications built using machines and NORTHWEST SNOWSTORM OF 15-16 DECEM- M IO1760
explosives. However, a winter battlefield scenario often CHEMICAL OBSCURANT TESTS DURING
contains an excellent protective material: the snow cover DER 1981. WINTER: ENVIRONMENTAL FATE.
Often neglected or considered a nuisance, snow can be Bates, R E., Mar. 1983, No 83-04, Snow Symposumm
an obstacle and a disadvantage for the ignorant and a decisive 2, Vol.1, p.19-34, ADB-073 046, 4 refs. Cragm, , Mar. 1983, No.83-04, Snow Symposium
advantage for the properly trained and knowledgeable soldier. 38-4306
Construction of a protective structure made of ordinary snow SNOWSTORMS, SNOW DEPTH, SNOWFALL, 38.4325
requires an order of magnitude less effort is time, manpower SYNOPTIC METEOROLOGY, METEOROLOGI- SNOW OPTICS, INFRARED RECONNAIS-
and energy than is required to obtath the same amount SANCE, AEROSOLS, CHEMICAL ANALYSIS,
of protection by using sand bags or by. "digging in " We CAL DATA.
have found that small arms projectiles penetrate only 2 This paper contains a detailed description of meteorological POLLUTION, TEMPERATURE EFFECTS, SAM-
m into a snowpile and that protection against recoilless conditions (including upper air) of an intense Northeast PLING, TESTS
nfle ammunition (HEAT) of the shaped charge type requires snowstorm that occurred in mid-December 1981 The Concentrations of orthophosphate, IRI and IR2 obscurants
less than 4 m of ordinary snow Our findings indicate paper relates the on-site meteorology to the overall concurrent were measured in surface snow samples after a wintertime
that energy to penetration depth relations are complex and synoptic situation Consideration is given to air mass, test of white phosphorus (WP) smoke and the two infrared
that point detonating fuzes may present greater difficulties hydrometcor intensity, visibility and crystal habit along the screeners Sample concentrations of IRI and IR2 decreased
in snow covered terrain SNOW-ONE-A primary line-of-site exponentially downwind from the smoke release point Or.

thophosphate concentrations were all less than the analytical
detection limit of 0 15 mg/L Quantities of smoke released

MP 1751 MP 1756 pose no hazard to the public or environment Snow was
STUDY OF A GROUNDED FLOEBERG NEAR FALLING SNOW CHARACTERISTICS AND EX- found to provide a clean non-contaminating surface upon
REINDEER ISLAND, ALASKA. TINCTION. which to collect the deposited aerosol.
Kovacs, A., Hanover, NH, U.S. Army Cold Regions Berger, R.H., Mar. 1983, No.83-04, Snow Symposium MP 1761
Research and Engineering Laboratory, July 1977, 9p., 2, Vol.1, p.61-69, ADB-073 046, 2 refs ON SMALL-SCALE HORIZONTAL VARIA-
Unpublished techcal report. 38.4309 TIONS OF SALINITY IN FIRST-YEAR SEA ICE.
38-4377SNOWFALL, LIGHT TRANSMISSION, PARTI- Tucker, W B, ct al, July 20, 1984, 89(C4), p.6505-
GRJUNDLD ICE, ICE SCORING, ICE FLOES, CLE SIZE DISTRIBUTION, PRECIPITATION 6514, 20 refs.
ICE PILE't1' PRESSURE RIDGES, DRIFT, UNIT- GAGES, LIGHT SCATTERING. Gow, A J, Richter, J.A
ED "TAT .S-ALASKA-PRUDHOE BAY. An examination of the literature shows that u single relationship 38-4365

between the extinction and the precipitation rate does not SEA ICE, ICE SALINITY, BRINES, VARIATIONS.
MP lD,22 exist for snow as it does for rain This is due in part

SIMPLE BOOM ASSEMBLY FOR THE SHIP- to the wide range of particle sizes and shaper which determine Measurements of salinity over horizontal distances of 38

BOARD DEPLOYMENT OF AIR-SEA INTERAC- both the optical and mechanical properties of snow The to 76 cni in a thick first-)car ice sheet have revealed significant
extinction measurements and extensive snow characterization differences A maximum salinity difference of 2 per mill

TION INSTRUMENTS. made during the SNOW.ONE and SNOW.ONE-A field was observed between ice core segments from the same
Andreas, E.L., et al, 1984, 11(3), p 227-237, For experiments provide the data for an examination of the depth The mean standard deviation for 10-cm thickness
another source see 38-868 or 13G-28929 21 refs. dependence of the extinction on various snow characteristics increments through the 2 0-m ice sheet was 0 39 per mill
Rand, J H., Ackley, S.F. The correlations between the extinction and several snow beticen the five closely spaced cores The most likely
38-4422 characterization parameters are presented, mechanisms for these significant differences in salinity over

short distances is differential brine drainagc in the ice sheet
MARINE METEOROLOGY, METEOROLOGI- due to varying locations of brine drainage channels A
CAL INSTRUMENTS, MEASURING INSTRU- MP 1757 simple one-dimensional model which assumes a normally
MENTS, BOOMS (EQUIPMENT), SHIPS, AN- VIOW distributed arrangement of brine drainage channels provides
TVISIBLE PROPAGATION IN FALLING SNO results consistent with the horizontal differences observedWeRCTIA hAS A FUNCTION OF MASS CONCENTRATION (Auth.)We have developed a simple boom for use in measuring AND CRYSTAL TYPE.

meteorological variablcs from a ship The main structural
member of the boom, a triangular communications tower Lacombe, J., et a], Mar. 1983, No 83-04, Snow Sym- MP 1762
with rollers attached along its bottom side. is depto)ed horizon- posium 2, Vol. 1, p 103-111, ADB-073 046, 8 rcfs WASTEN: A MODEL FOR NITROGEN BEHAVI-
tally from a long. flat deck. such as a heticopter deck. Koh, G., Curcio, J A OUR IN SOILS IRRIGATED WITH LIQUID
and will support a 100S.g payload at it% outboard end 38-4311 WASTE.
The boom is easy to deploy, requires inimmal ship modilfia- LIGHT TRANSMISSION, ATTENUATION. Scum, H.M , et al, Simulation of nitrogen behaviour of
tlions, and provides read) access to the instruments mounted SNOWFALL. SNOW CRYSTAL STRUCTURE, soil-plant systems Edited by M.J Frisscl and J A
on it And because it is designed for use with the ship
crosswind, oceanographic tork can go on at the same time SNOW OPTICS, OPTICAL PROPERTIES. DENSI- van Veen, Wageningen, Netherlands, Centre for
as the air.sea interaction measurements We describe our TY (MASS/VOLUME). Agricultural Publication. (19841, p 96-108, 19 refs
use of the boom on the Afthail Sonov during a cruise At SNOW.ONE.A mass concentration of falling snow was Iskandar. I.K.
into the Antarctic sea ice and present some representative measured in conjunction with measurements of visblc transitit- 39-234
measurements made aith instruments mounted on it Theo tan.c and observations ofsnow .rystaitype An examination WASTE TREATMEN'r, WATER TREATMENT.
ry. experiment, and our data all imply that isstruments of a significant portion of the resulting data basc reveals CHEMICAL ANALYSIS. LAND RECLAMA-
deployed windward from a rear hcl.opter deck can reach that a general correlation exists beten ,isiblc attenuation
air undisturbed by the ship Such an instrument site and snow concentration. The data also indicate that crystal TION. WASTE DISPOSAL, IRRIGATION.
has clear adsantagcs over the iorc i.utsomary mnast. bow, habit is a major factor affecting the rclationship between MATHEMATICAL MODELS, SOIL WATER,
or buoy locations (Auth) attenuation and concentration FORECASTING. COMPUTER APPLICATIONS.
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MP 1763 MP 1767 MP 1772
ICE COVER MELTING IN A SHALLOW RIVER. MODEL SIMULATION OF 20 YEARS OF METHOD OF DETECTING VOIDS IN RUB-
Calkins, D.J., June 1984, 11(2), p.255-265, With NORTHERN HEMISPHERE SEA-ICE FLUC- BLED ICE.
French summary. 9 refs. TUATIONS. Tucker, W.B., et al, July1984, 9(2), p.183-188, 9 refs.
384401 Walsh, J.E., et al, 1984, Vol.5, p.170-176, 20 refs. Rand, J.H., Govoni, J.W.
ICE MELTING, RIVER ICE, ICE JAMS, HEAT Hibler, W.D., III, Ross, B. 39-343
TRANSFER, FRAZIL ICE, WATER TEMPERA- 39-193 PRESSUPE RIDGES, ICE JAMS, ICE DETEC-
TURE, RIVER FLOW, FREEZING POINTS, DI. SEA ICE DISTRIBUTION, ICE CONDITIONS, TION, ICE PILEUP, SURFACE ROUGHNESS,
URNALVARIATIONS, TEMPERATUREDISTRI- ICE MODELS, DRIFT, SURFACE TEMPERA- POROSITY.
BUTION. rURE, WIND FACTORS, PERIODIC VARIA- MP 1773
The heat transfer coefficients computed from field data on TIONS, SNOW COVER EFFECT, ICE COVER UNIAXIAL COMPRESSIVE STRENGTH OF
both ice cover melting and water temperature attenuation THICKNESS, CLIMATIC FACTORS. FROZEN SILT UNDER CONSTANT DEFORMA-
are higher than the values one would compute based on A dynamic-thermodynamic Va-ice model (Hibler 1979) is TION RATES.
extrapolation of previous laboratory flume data. The corn- used to simulate northern hemisphere sea ice for a 20. Zhu, Y., et al, June 1984, 9(1), p.3-15, 8 refs.
puted heat transfer coefficients were relatively consistent year period, 1961 to 1980. The model is driven by daily
when calculated from the water temperature decay data. atmospheric grds of sea-level pressure (geostrophic wind) Carbee, D.L.
Consistent results were also obtained with one set of very and by temperatures derived from the Russian surface tempera- 39-327
detailed ice cover melting data. The diurnal fluctuation ture data set. Among the modifications to earlier formula- FROZEN GROUND STRENGTH, STRESS
in water temperature from the freezing point to values of tions are the inclusion of snow cover and a multilevel ice- STRAIN DIAGRAMS, COMPRESSIVE PROPER-
0.4-0.6 C was associated with the incoming solar radiation thickness distribution in the thermodynamic computations TIES, GROUND ICE, ICE CRYSTAL STRUC-
and the open water surface area. The measured water The time series of the simulated anomalies show relatively TUR
temperature distribution beneath the ice cover at a particular large amounts of ice during the early 1960s and middle E, TESTS, STRAINS, VELOCITY, SOIL
crou section varied from 0.2 to 06 C due to the influence 1970s, and relatively small amounts during the late 1960s CREEP, RHEOLOGY, TEMPERATURE VARIA-
of frazil ice and flow distribution. In the open water and early 1970s The fluctuations of ice mass, both in TIONS, DENSITY (MASS/VOLUME).
reaches the water temperature was essentially fully mixed the entire domain and in Individual regions, are more persistent Uniaxia compressive strength tests were conducted on remold-
vertically but lateral variation across the river ranfed from than are the fluctuations of ice-covered area The ice ed. saturated Fairbanks frozen silt under various constant
0.1 to 0 3 C. The average daily melting of the ice cover dynami tend to introduce more high-frequency variability machine speeds, temperatures and dry densities. Test resultsoften exceeded 5.0 cm and at some locations the rate was into the regional (and total) amounts of ice mass The show that the peak strength of frozen silt is not sensitive
as high as 8 cm/d. The melt was not uniform across simulated annual ice export from the Arctic basin into the to dry density (or water content) at 2 C, especially at
the section but was highly dependent upon the flow conditions, East Greenland Sea vanes interannuaily by factors of 3 ielatively high strain rates, but is very sensitive to temperature
velocity, and depth. The ice cover melting for this year to 4. and applied strain rate. However, the failure strain is
only occurred during the daylight hours as the air temperatures not sensitive to temperature and strain rate within a wide
dropped below 0 C at night and the water temperature range of strmin, rate, but is very sensitive to dry density.
likewise decayed to its frecing point. MP 1768 It has been found that the initial yield strength consistently

THERMAL EXPANSION OF SALINE ICE. increases with decreasing dry unit weight. The initial
yield strain is almost independent of dry density and tempera-

Cox, G.P.N., 1983, 29(103), p.425-432, With French ture, but vanes with strain rate. The initial tangent modulus
MP 1764 and German summaries. 10 refs. of frozen silt is found to be nearly independent of strain
SURFACE ROUGHNESS OF ROSS SEA PACK 39-204 rate, but the 50% strength modulus is closely related to
ICE. ICE SALINITY, SEA ICE, THERMAL EXPAN- strain rate. The test results indicate that there is a definite
Govoni, J.W., et al, 1983, 18(5), p.123-124, 5 refs. SION, ANALYSIS (MATHEMATICS), BRINES, relationship between the two moduli.
Ackley, S.F., Holt, E.T. TEMPERATURE EFFECTS. MP 1774
39-16 The coefficient of thermal expansion of NaCI ice and natural FIELD DIELECTRIC MEASUREMENTS OF
SEA ICE, PACK ICE, ICE SURFACE, MEASUR- sea ice is theoretically shown to be equal to the coefficient FROZEN SILT USING VHF PULSES.
ING INSTRUMENTS, ANTARCTICA-ROSS of thermal expansion of pure ice. Arcone, S.A., et al, June 1984, 9(1), p.29-37, 16 refs.
SEA. Delaney, AJ.
At the end of the 1980 austral winter, sea-ice surface roughness MP 1769 39-329
was assessed along selected tracks in the Ross Sea. The SNOW CONCENTRATION AND EFFECTIVE FROZEN GROUND PHYSICS, DIELECTRIC
ice surveyed consisted mainly of first-year pack ice Surface PROPERTIES, RADIO WAVES, PERMAFROST
profiles were made using a Spectra.Physics Geodolite 3A AIR DENSITY DURING SNOW-FALLS. PHYSICS, GROUND ICE, TUNNELS, WAVE
later profilometer which was mounted vertically in the camera Mellor, M., 1983, 29(103), p.505-507, With French PROPAGATION, TRANSMISSION, ICE
bay of a National Science Foundation LC-130 aircraft. The and German summaries. I ref. WEDGES, TESTS.
profilometer, recording equipment and measurement technique 39-211
are described. For the data analyzed to date, the Ross SNOWFALL, ATMOSPHERIC DENSITY, SNOW MP 1775
h reon general o have much less ridn g ACCUMULATION, DISTRIBUTION, VELOCITY. DIELECTRIC MEASUREMENTS OF FROZEN

Wdde Sea or the Arctic Basin. eSILT USING TIME DOMAIN REFLECTOME-
open nature of the boundaries here leads to generally divergent
conditions and diminishes the stress transmitted through the
pack ice resulting in fewer high ridges. Near coastal MP 1770 Delaney, A.J., et al, June 1984, 9(l), p. 39 -4 6.

ndaries, however, localized high stress may exist and OBSERVATIONS OF VOLCANIC TREMOR AT Arcone, S.A.
ridging features develop accordingly. MOUNT ST. HELENS VOLCANO. 39-330

Fehler, M., Apr. 10, 1983,88(B4), p.3476-3484, Com- FROZEN GROUND PHYSICS, DIELECTRIC
ment by M.G. Ferrick and W.F. St. Lawrence. Ibid., PROPERTIES, GROUND ICE, REFLECTION,

MP 1765 July 10, 1984, 89(B7), p.6349-6350. 37 refs. WATER CONTENT, TEMPERATURE EFFECTS,

TWO-DIMENSIONAL MODEL OF COUPLED Ferrick, M.G., St. Lawrence, W.F. MEASURING INSTRUMENTS.

HEAT AND MOISTURE TRANSPORT IN 39-325 MP 1776
FROST-HEAVING SOILS. VOLCANOES, ELASTIC WAVES, SPECTRA, ELECTROMAGNETIC PROPERTIES OF SEAGuymon, G.LetaI, Sep. 1984,106(3), p.336-343,30 SEISMOLOGY, WAVE PROPAGATION, SOIL ICE.rey n eMECHANICS, FLUID DYNAMICS, MOUN- Morey, R.M., et al, June 1984, 9(1), p 53-75, Forrefs. TAINS, THEORIES, UNITED STATES-WASH- another version see 38-4472 27 refs.
Hromadka, T.V., I, Berg, R L INGTON-SAINT HELENS, MOUNT. Kovacs, A., Cox, G.F.N.
39-24HEAT TRANSFER, MOISTURE TRANSFER, 39-332HEATTRASFE, MISTUE TANSERICE ELECTRICAL PROPERTIES, SEA ICE,

FROST HEAVE, SOIL FREEZING, MODELS. MP 1771 ELECTROMAGNETIC PROPERTIES, ICE SPEC-
The model is based upon well known equations of heat THERMODYNAMIC MODEL OF CREEP AT TROSCOPY, ICE CRYSTAL STRUCTURE, MI-
and moisture flow in soils. Numerical solution is by the CONSTANT STRESS AND CONSTANT STRAIN CROSTRUCTURE, BRINES, ANALYSIS (MATH-
nodal domain integration method which includes the integrated
finite difference and the Galerkin finite element methods RATE. EMATICS), DIELECTRIC PROPERTIES.
Solution of the phase change process is approximated by Fish, A.M., July 1984, 9(2), p.14 3 -16 1, For another Investigations of the in sits complex dielectric constant of
an isothermal approach and phenomenological equations are source see 38-4470. Refs. p.159-161. sea ice were made using time-domain spectroscopy. It
assumed for processes occurring in freezin; or thawing zones. 39-339 was found that (I) for sea ice with a preferred horizontal
The model has been verified against experimental one-dimen- RHEOLOGY, THERMODYNAMICS, FROZEN c-axis alilnment, the anisotropy or polarizing properties of
sional freezing soil column data and experimental two-dimen- GROUND MECHANICS, STRESS STRAIN DIA- of the icc increased with depth, (2) brine inclusion conductivity
sional soil thawing tank data as well as two-dimensional used with decreasing temperature down to about -8
soil seepage data The model has been applied to several GRAMS, SOIL CREEP, VISCOUS FLOW, MATH- Ct which point the conductivity decreased with decreasing
simple but useful field problems such as roadway embankment EMATICAL MODELS, TESTS, LOADS temperature, (3) the DC conductivity of sea ice increased
freezing ,nd frost heaving. (Auth.) (FORCES). with increasing brine volume. (4) the real part of the complex

A thermodynamic model has been developed that describes dielectric constant is strongly dependent upon brine volume
the entire creep process. including primary. secondary, and but less dependent upon the brine inclusion orientation, (5)
tertiary ccep, and failure for both constant stress (CS) tests the imaginary part of the complex dielectric constant was

MP 1766 and constant strain rate (CSR) tests, in the form of a unified strongly dependent upon brine inclusion orientation but much
CREEP MODEL FOR CONSTANT STRESS AND constitutive equation and unified failure criteria Deforms- less dependent upon brine volume
CONSTANT STRAIN RATE. tion and failure are considered as a single thermoactivated MP 1777process in which the dominant role belongs to the change
Fish, A.M., Engineering Mechanics Division Specialty of entropy Families of creep curves. obtained from uoiaxa ELEMENTAL COMPOSITIONS AND CONCEN-
Conference, 5th, Laramic, WY, Aug. 1-3, 1984 Pro- compression CS and CSR tests of frozen soil. respectisely TRATIONS OF MICROSPHERULES IN SNOW
ceedings, Vol.2. Edited by A P. Boresi and K.P. (both presented is dimensionless coordinates), are plotted AND PACK ICE FROM THE WEDDELL SEA.
Chong, New York, American Society of Civil Engi- as straight lines and are superposed. confirming the unity Kuma, M., ct al, 1983, 18(5), ' 128-131, 7 refs.
ners, 1984, p.1009-1012, 5 refs. of the deformation and failure process ad the validity of Acklcy, S.F., Clarke, D.B.
39-110 the model. A method is developed for determining the 39-307

parameters of the model, so that creep deformation and
RHEOLOGY, STRESS STRAIN DIAGRAMS, the stress-strata relationship of ductile materils such as PACK ICE, SNOW CRYSTALS, MICROELE-
CREEP, STRESSES, STRAINS, TESTS, THERMO- soils can be predicted based upon informaion obtamd from MENT CONTENT, PARTICLES, ANTARCTICA
DYNAMICS. either type of test -WEDDELL SEA.
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This paper presents the results of an investigation of micros- MP 1784 Measured ice stress data are needed to verify and improve
pherules found in snow and pack ice from the Weddell VARIATION OF THE DRAG COEFFICIENT thermal ice thrust prediction models used in estimating ice
Sea, Antarctica, collected dunng the U.S.-U.S S R Weddell ACROSS THE ANTARCTIC MARGINAL ICE forces on dams, bridge piers, locks and other hydraulic struc-
Polynya Expedition, 1981. Elemental composition. size, ZO SS tures. During February and March, 1983, thermal ice
and concentration of micrespherules were determined using pressures were measured in the ice on a small lake in
a scanning electron microscope (SEM) and energy dispersive Andreas, E.L., et al, Apr. 1984, No.84.07, MIZEX central New Hampshire. Even though the ice sheet was
X-ray analysis (EDXA). Typical textures of microspherules bulletin. 3. Modeling the marginal ice zone, p.63-7 1, relatively warm and only exhibited small changes in tempera-
are shown in this report and compared with those found ADA-145 351, 40 refs. ture, stresses up to 200 to 300 kPa were recorded with
in snow and ice-fog crystals sampled from the Northern Tucker, W.B., Ackley, S.F. a newly designed biaxial icc-stress sensor. Ice stresses
Hemisphere. In this study, 23 microspherules were found 39-370 normal and parallel to the shore of the lake were similar.
in the snow sample from the Weddell Sea and 6 from Given the rate of change of temperature of the ice. ice
the snow-ice sample. The concentration of microspherules ICE CONDITIONS, SEA ICE DISTRIBUTION, pressures were calculated for the measurement period using
in the snow samples as calculated to be appron 0 001 percent, ICE EDGE, ATMOSPHERIC CIRCULATION, ICE a umaxial rheological model consisting ofa sprng and nonlinear
three orders of magnitude smaller than that of the Northern SURFACE, SURFACE ROUGHNESS, AIR TEM- dashpot connected is series Calculated and measured
Hemisphere. This indicates that the concentration of mi- PERATURE, WIND DIRECTION, ICE MODELS, stresses were in good agreement
croophenules in the Antarctic may be three orders of magnitude BOUNDARY LAYER, ANTARCTICA-WED- MP 1789
smaller than the concentration found in the Northern Hem_ DELL SEA. STATIC DETERMINATION OF YOUNG'S
sphere. Silicon- and titanium-etch microspherules from
the Weddell Sea were found in fly ash of terrestrial origin In Oct. 1981 the U S.-USSR Weddell Polynya Expedition MODULUS IN SEA ICE.
The iron rich microspherules were tentatively identified to crossed the Antarctic marginal ice zone (MIZ) near the Richter-Menge, J.A., Aug. 1984, 9(3), p.283-286, 3
be of extraterrestrial origin. Greenwich Meridian on the Michal Somov. Five fad- refs.

osondes, launched along a 150-km track starting at the ice
edge, showed profound modification of the atmospheric bound. 39-406

LARGE-SCALE ICE/OCEAN MODEL FOR THE ary laer (ABL) as increasing surface roughness decelerated ICE MECHANICS, SEA ICE, STRAINS, LOADS
the low An equation is presented for the dependence (FORCES), STRESSES, TENSILE PROPERTIES,

MARGINAL ICE ZONE. of the drag coefficient on ice concentration that should TESTS.
Hibler, W.D., i1, et al, Apr. 1984, No.84-07, MIZEX be useful for modeling the surface stress in marginal ice MP 1790
bulletin. 3. Modeling the marginal ice zone, p.1-7, zones. The sounding profiles and meteorological data prov-ided a comprehensive look at how surface enughness and EFFECTS OF MAGNETIC PARTICLES ON THEADA-145 351, 14 refa. temperature changes in the MIZ can affect the A L. UNFROZEN WATER CONTENT OF FROZEN
Bryan, K. SOILS DETERMINED BY NUCLEAR MAGNET-
39-361 MP 1785 IC RESONANCE.
ICE MECHANICS, ICE WATER INTERFACE, MECHANISM FOR FLOE CLUSTERING IN Tice, A.R., ct al, July 1984, 138(1), p.63-73, 14 refs.
SEA ICE DISTRIBUTION, OCEAN CURRENTS, THE MARGINAL ICE ZONE. Oliphant, J.L.
DRIFT, ICE MODELS, SEASONAL VARIA- Leppgranta, M, et al, Apr. 1984, No.84-07, MIZEX 39-455
TIONS, WATER TEMPERATURE, SALINITY, bulletin 3. Modeling the marginal ice zone, p.73-76, UNFROZEN WATER CONTENT, FROZEN
WIND FACTORS, VELOCITY ADA-145 351, 3 refs. GROUND PHYSICS, NUCLEAR MAGNETIC

Hibler, W.D., Ill. RESONANCE, PARTICLES, MAGNETIC PROP-
MP 1779 39-371 ERTIES, GROUND THAWING.
EAST GREENLAND SEA ICE VARIABILITY IN ICE FLOES, ICE CONDITIONS, SEA ICE DISTRI. Small ferromagnetic particles in soils locally change the mag-
LARGE-SCALE MODEL SIMULATIONS. BUTION, ICE EDGE, DRIFT, ICE MECHANICS, netic field of a nuclear magnetic resonance (NMR) analyzer
Walsh, J.E., et al, Apr. 1984, No.84-07, MIZEX bulle- ICE COVER THICKNESS. This causes a decrease in the NMR signal intensity when

NMR is being used to measure unfrozen water contentstin. 3. Modeling the marginalice zone, p.9-14, ADA- MP 1786 in partially frozen soils or total water contents in thawed145 351, 1I refs. RELATIVE ABUNDANCE OF DIATOMS IN sodIs. We mixed Tuto clay, a soil containing no magnetic
39-362 WEDDELL SEA PACK ICE. particles, with various small amounts of pure powdered magne-

ICE MECHANICS, SEA ICE, ICE MODELS Clarke, D.B., et al, 1983, 18(5), p.181-182, 12 refs. ttc, and determined the NMR signal intensity while the
THERMODYNAMICS, ICE CONDITIONS' Ackley, S.F. samples were both thawed and partially frozen. Then

we derived an equation that correlates the thawed sample
DRIFT, ICE COVER THICKNESS, WIND FAC: 39-310 signal intensity with the weight percent of powdered magnetite
TORS, GREENLAND SEA. ALGAE, PACK ICE, FRAZIL ICE, CRYOBIOLO- added. The unfrozen water content of the partially frozen

GY, ANTARCTICA-WEDDELL SEA. samples could be determined accurately for samples containing
MP 1780 Diatoms were found throughout the length of sea ice cores up to 0.2 to 0 3% magnetite. Several methods for demagnet-
ON THE DECAY AND RETREAT OF THE ICE (average length. 75 cm) taken from the Weddell Sea during izing soils containing large amounts of magnetic particles

theOct-Nov 1981 joint U.S-U S.R. study Asin previous were tried, with the most effective found to be stimng
COVER IN THE SUMMER MIZ. studies it was found that the pennate forms were dominant a slurry of the soil over a powerful permanent magnet.
Maykut, G.A., Apr. 1984, No.84-07, MIZEX bulletin. Chatoceros dichera Ehrenberg was the only centric species Accurate unfrozen water contents could be determi ed for
3. Modeling the marginal ice zone, p. 15-22, ADA- 145 which was "abundant" in the samples. and it has not previously all the partially frozen samples if some form of demagnetizing
351, 15 refs. been reported as abundant. Of the pinnate species found procedure was used on those samples containing the most
39-363 in abundance, three have been found in abundance by other magnetic particles336 D UCauthors These are Nitzschis clostenum (Ehrenberg) W. MP 1791
SEA ICE DISTRIBUTION, ICE CONDITIONS, Smith. Nizshia cylindrus (Grunow) Hasle. and Niizscha ICE DETERIORATION.
ICE MELTING, SOLAR RADIATION, ICE sobcurvats Hsle Also found to be numerically significant Ashton, G D., GLERL contriution, No.428, Great
WATER INTERFACE, THERMODYNAMICS, in the samples were Nitzschis prolonptroides Hasle, Nitzschia Du
ICE FLOES, HEAT FLUX, ICE MECHANICS, turgiduloides Hasle, Tropidoneis glacislhs Heiden, and an Lakes Ice Research Workshop, Columbus, OH, Oct.
SEASONAL VARIATION, POLYNYAS unidentified Navicula species. The table lists the dominant 18-19, 1983. Proceedings. Edited by R.A. Assel

species in each sample and their relative abundances Five and J.G. Lyon, Ann Arbor, MI, Great Lakes Environ-
of these species have not previously been found in abundance men:al Research Laboratory, Sep. 1984, p. 3 1-38, 10MP 1781 in antarctic sea ice. Possible reasons for the variable refs.

ON THE ROLE OF ICE INTERACTION IN species compositions in samples arc discussed. 39-481
MARGINAL ICE ZONE DYNAMICS.
Lappiranta, M, et al, Apr. 1984, No.84-07, MIZEX MP 1787 ICE DETERIORATION, ICE MELTING, HEAT
bulletid. 3. Modeling the marginal ice zone, p.23-29, RESERVOIR BANK EROSION CAUSED BY TRANSFER, ICE COVER STRENGTH, HEAT
ADA-145 351, 7 refs. ICE. FLUX, BOUNDARY LAYER, ICE DENSITY,Hbler, W.D., 7r1. Gatlo, L.W., Aug. 1984, 9(3), p.203-214, Refs. p.21 I- THERMAL CONDUCTIVITY, ICE PHYSICS, AL-

39-364 214. BEDO.
ICE MECHANICS, ICE WATER INTERFACE, 39-397 MP 1792
ICE EDGE, ICE COVER THICKNESS, ICE CON- ICE EROSION, BANKS (WATERWAYS), RESER- WATER SUPPLY AND WASTE DISPOSAL ON
DITIONS, ICE AIR INTERFACE, RHEOLOGY VOIRS. ICE CONDITIONS, WATER LEVEL, PERMANENT SNOWFIELDS.
WIND FACTORS, VISCOSITY, MATHEMATI- BOTTOM SEDIMENT, SHORE EROSION. Reed, S.C., et al, June 1985, 12(2), p 344-350, With
CAL MODELS. The purpose of this study was to evaluate the documented French summary. 10 rcfs.

and potential importance of ice erosion along reservoir banks Bouzoun, I.R., Tobiasson, W.MP 1782 The evaluation is based on a literature review and on iferencs 39-4025drawn from field observations and experience Very little WATER SUPPLY, WASTE DISPOSAL, SNOWANALYSIS OF LINEAR SEA ICE MODELS is known about the amount of reservoir bank erosion caused
WITH AN ICE MARGIN. by ice action, although considerable information exists on COVER EFFECT, WASTE TREATMENT,
Lepplranta, M., Apr. 1984. No.84-07, MIZEX bulle- ice erosion processes along the shorelines and beaches of WATER CHEMISTRY, EQUIPMENT, ICE MELT-
tin. 3. Modeling the marginal ice zone, p 31-36, oceans. rivers and lakes The importance of ice-related ING.

erosion along a reservoir bank would depend primarily on The %now and glacial ice on permanent snowfields mustADA-145 351. water lesel, but ic conditions and bank sediment charactcris- serve as both the water source and the ecceptacle for wastes
39-365 tics w,)uld also be important If the reservoir water level for any human habitation. In .ddition. the snow also
ICE MODELS, SEA ICE, RHEOLOGY, VISCOSI- is at bank level, ice could directly erode a bank face If crses as the support media for any structural foundations
TY, ICE EDGE, PACK ICE, ANALYSIS (MATH- the water is below the bank. ice would have no direct and hence the thermal aspects of water supply and waste
EMATICS), LOADS (FORCES) effect on it However. ice could indirectly increase bank disposal can be critical Most activity has occurred on

instability by disrupting and eroding nearstore and beach the ice caps of Greenland and Antarctica and has ranged
MP 1783 iones, which could 'cd to bank erosion from small transient field parties to large permanent facilities
SOME SIMPLE CONCEPTS ON WIND FORC- NIP 1788 in continuous usc for oscr 25 yeats Novel proceduresto insure the reliable prcduction of good quality water arc
ING OVER THE MARGINAL ICE ZONE. PRELIMINARY INVESTIGATION OF THER- described as well as the recommended criteria for water
Tucker, W.B., Apr. 1984. No.84-07, MIZEX bulletin MAL ICE PRESSURES. quantity depending (n the %z and duration of the activity
3. Modeling the marginal ice zone, p.

4
J-

4
8. ADA-145 Cox. G.F.N., Aug. 1984, 9(3), p.221-229. 16 rcfs. The varieus mcthods of wastcatcr disposal that have been

351, 20 refs. 39-399 used at temporary camps and peranent stations are described
39-367 ICE PRESSURE. ICE THERMAL PROPERTIES along with the results from studies that defined the fate

SM If the wastcwatcr following its discharge to the snow SuchICE MECHANICS. ICE EDGE. WIND PlR - STRESSES. RIIEOLOGY. ICE TEMPERATURE. definition is important to mure protection of the water
SURE, SHEAR PROPERTIES. ICE PACK. V, iND LAKE ICE. MATHEMATICAL MODELS. HlY- 'uppI, as well as the thermal integrit) of any structural
DIRECTION, SURFACE ROUGHNESS. DRAULIC STRUCTURES. foundati,n
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MP 1793 MP 1798 MP 1805
COLD FACTS OF ICE JAMS: CASE STUDIES OF ICE JAMS IN SHALLOW RIVERS WITH CREEP BEHAVIOR OF FROZEN SILT UNDERMITIGATION METHODS. FLOODPLAIN FLOW: DISCUSSION. CONSTANT UNIAXIAL STRESS.
Calkins, D.J, Natural Hazards Research and Applica- Beltaos, S, June 1984, 11(2), p. 37 0-371, 3 refs. Zhu, Y., et al, International Conference on Permafrost,
tions Information Center special publication, No. 11, Reply by Calkins p.372. For paper being discussed 4th, Fairbanks, Alaska, July 17-22, 1983. Proceed-
Association of State Floodplain Managers Conference, see 38-776, MP 1644. ings, Washington, D.C., National Academy Press,
8th, Portland, ME, June 11-14, 1984. Proceedings. 38.4402 1983, p.1507-1512, 10 refs.
Managing high risk flood areas, 1985 and beyond, ICE JAMS, RIVER ICE, ICE COVER THICKNESS, Carbee, D.L.
[19843, p.39-47, 10 refs. RIVER FLOW, FLOODS 38-1373
40-4457 FROZEN GROUND STRENGTH, FROZEN
ICE JAMS, FLOODS, ICE CONTROL, ICE MP 1799 GROUND MECHANICS, SOIL CREEP, COM-BREAKUP, ICE BOOMS, IMPACT STRENGTH, SNOWPACK ESTIMATION IN THE ST. JOHN PRESSIVE PROPERTIES, STRESS STRAIN DIA-
WATER LEVEL, ICE CONDITIONS. RIVER BASIN. GRAMS, RHEOLOGY, TIME FACTOR.

Power, J.M., et al, International Symposium on MP 1806
MP 1794 Remote Sensing of Environment, 14th, San Jose, MOBILIZATION, MOVEMENT AND DEPOSI-
POLARIZATION OF SKYLIGHT. Costa Rica, Apr. 23-30, 1980. Proceedings, TION OF ACTIVE SUBAERIAL SEDIMENT
Bohren, C., Oct. 1984, 37(5), p.261- 2 65. (19803, p.467-486, 11 refs. FLOWS, MATANUSKA GLACIER, ALASKA.
39-563 Merry, C J., Trivett, N.B A., Waterman, S.E. Lawson, D.E., May 1982, 90(3), p.279-300, 50 refs.
LIGHT (VISIBLE RADIATION), POLARIZA- 39-601 39-765
TION (WAVES), CLOUDS (METEOROLOGY), SNOW COVER DISTRIBUTION, SNOW WATER SEDIMENT TRANSPORT, GLACIAL DEPOSITS,
LIGHT SCATTERING, PHOTOGRAPHIC TECH- EQUIVALENT, RIVER BASINS, kEMOTE SENS- GLACIER ABLATION, GLACIER MELTING,
NIQUES, ELECTROMAGNETIC PROPERTIES, ING, SNOWMELT, VEGETATION FACTORS, GLACIAL GEOLOGY, GLACIER SURFACES,
OPTICAL FILTERS. LANDSAT, ACCURACY, COMPUTER APPLICA- MELTWATER, UNITED STATES-ALASKA-

TIONS, MODELS, MAPPING. MATANUSKA GLACIER.
Two methods for computing basin areal average water equiva. Subaerial sediment flow is the predominant process depositingMP 1795 lent of the snowpack based on point snow course measurements diamictons at the terminus of Matanuska Glacier. Flows

CONTROLLING RIVER ICE TO ALLEVIATE are discussed One involves the use of a square grid oriinate where sediments overlie glacier ice. Ablation
ICE JAM FLOODING. databank of elevations and vegetation types which are regressed of ice exposed in slopes disaggregates the overlying sediment
Deck, D.S., Conference [on] Water for Resource against snow water equivalent The other method utilizes and mies it with meltwater and debris released simultaneously.

digital tapes of LANDSAT satellite imagery to delineate This matenal generally flows only after its strength is furtherDevelopment, Coeur d'Alene, Idaho, Aug 14-17, various vegetation categories throughout a basin. Snow- reduced by excess pore pressures and seepage pressures gene-1984. Proceedings, 1984, p.524-528, 4 refs. course values obtained within a givesn vegetation category rated by meltwater from thawing ice. Moving sediment
39-614 are then distributed over the area within each basis which flows showreasonablysystematicchanges inphysicalattributes
ICE JAMS, ICE CONTROL, RIVER ICE, FLOOD- contains that category of vegetation Where possible, the such as dimensions, texture, flow rates, density and erosional
ING, ICE BOOMS, ICE BREAKUP, COUNTER- methods were checked by deriving snowpack values for six action, and in grain support and transport mechanisms thatMEASURE S basins in the Upper Saint John River basin for the spnng can be related to changes in the water content of theirMEASURES. of 1978 These values were then used as input to the matrix material At lowest water contents, flows support
This paper addresses the author's involvement at two areas SSARR model, and the resulting runoff hydrographs were grains by their strength and move through shear in a thinwhere ice jam flooding has caused severe economic hardship compared to those obtained using the conventional "isohne zone at their base. Increased thicknesses of the zoneand loss of life An ice boom has been used to control mapping" method of distributing the snowcourse values, in shear and deformation of other types accompany increased
the formation of river ice at Oil City, Pennsylvania, and Lastly, a range of errors were introduced into the conventional- water contents, with grain interference and collisions, localizeda permanent ice control structure will be constructed on ly derived snospack values, and the resulting range in errors liquefaction and fluidization, transient turbulence, and bedload
Cazenovia Creel- in West Seneca, New York, to control of the runoff hydrographs were computed to determine the traction and saltation operating simultaneously in such movingthe river ice during break-up. sensitivity of the SSARR model to errors in snowpack input, flows At highest water contents, flows appear fully lique-

fied The fluidity of the sediment flow and the amount
MP 1796 MP 1800 of water in the sediment flow channel determine the degreeSALMON RI R CE Jof preservation of the source flow's properties and the dcposi-
SALMON RIVER ICE JAMS. COMMENTS ON "THEORY OF METAMOR. tional morphology Because mobilization of a sedimentCunningham, L L, et al, Conference tonj Water for PHISM OF DRY SNOW" BY S.C. COLBECK. flow destroys the glacial sedimentary properties of its sediment
Resource Development, Coeur d'Alene, Idaho, Aug. Sommerfeld, R.A., June 20, 1984, 81(7), p 4963-4965, source and, further, because the mechanics of transport and
14-17, 1984 Proceedings, 1984, p.529-533, 4 refs. Includes reply by S.C. Colbeck. 9 refs. For the deposton develop new "non-glacial" properties in this sedi-
Calkins, D J. original article see 37-3571. meat. the diamicton deposited in the glacial environment
39-615 Colbeck, S C. by sediment flow should not be called till
ICE JAMS, RIVER ICE, FLOODING, ICE CONDI- 39-763 MP 1807
TIONS, FREEZEUP, ICE COVER THICKNESS, METAMORPHISM (SNOW), SNOW CRYSTAL CREEP BEHAVIOR OF FROZEN SILT UNDER
ICE CONTROL, MODELS, UNITED STATES- GROWTH, ICE CRYSTAL GROWTH, TEMPERA- CONSTANT UNIAXIAL STRESS.
IDAHO-SALMON RIVER. TURE GRADIENTS, VAPOR DIFFUSION, Zhu, Y, et al, Mar 1984. 6(I), p.33-48, In Chinese
A study was undertaken to document the ice conditions ANALYSIS (MATHEMATICS). with English summary 13 refs. For another source
leading to the ice jam flooding along the Salmon Riser sec 38-1373 (MP 1805).
in the vicinity of Szlmon. Idaho. This short paper documents Carbce. D.L.
the ice conditions on the riser during the freeze-up period MP 1801 Crc9 DLand the simple analytical model used !o pcuiet i=n advance SNOW LOADS ON STRUCTURES. 39-932SOIL CREEP, FROZEN GROUND MECHANICS,
of the ice cover leading edge Ice cover thickness in O'Rourke, M J., Conference on Applied Techniques RHEOLOGY, STRESSES, FROZEN GROUND
excess of 9 ft (3 m) were measured at cross sections where for Cold Environments, Anchorage, Alaska, May 17- STRENGTH, COMPRESSIVE PROPERTIES,shoving had occurred The initiation of the Ice cover 19, 1978 Proceedings, Vol I, New York. American
for this reach of the river begins in a long, deep pool S t ofGRAIN
formed by an alluvial fan from Dump Creek that developed Society of Civil Engineers, 1978, p.418-428, 15 refs SIZE. TESTS, TEMPERATURE EFFECTS.in the late 1800's By improving the flow conveyance 32-3629 A series of unconfined compression creep tests was conductedthrough the alluial fan and increasing the flow velocity SNOW LOADS, ROOFS, WIND VELOCITY. on saturated frozen Fairbanks silt at constant-stress andin the backwater behind it. the initiation of the freeze- constanti-emperature conditions The authors suggest thatup ice coscr could be delayed, thereby delaying the arrival MP 1802 the creep of frozen soil be classified into two types short-
of the leadiig edge at Salmon. Idaho, and reducing the 'potential for ice lain floosdmig APPLICATION OF THE ANDRADE EQUATION term and lung-term creep Different constitutive and

TOtenti fIC ATAN OFO IE AND R OE N SIO. strength-loss equations are presented for each type of creepTO CREEP DATA FOR ICE AND FROZEN SOIL. On the basis of Assur's creep model (1980) and this criterion.Ting, J.M , et al, June 1979. 1(1), p.29-36. 10 refs. a creep equation was derived that can describe the entire
MP 1797 Martin, R.T. process of creep of frozen soil.
MODELING INTAKE PEFORMANCE UNDER 33-4238 NIP 1808
FRAZIL ICE CONDITIONS. ICE STRENGTH, FROZEN GROUND MECHAN- MECHANICAL PROPERTIES OF SEA ICE-- A
Dean, A.M., Jr., Conference [on] Water for Re- ICS, STRAINS, CREEP. STATUS REPORT.
source Development, Coeur d'Alene, Idaho, Aug. 14- Weeks, W F, ct al, 1984.9(2), p.135-198, Refs. p.191-
17, 1984. Proceedings, 1984, p.559-563, 5 refs. NIP 1803 19839-616 VOLUMETRIC CONSTITUTIVE LAW FOR Cox, G.F.N.
WATER INTAKES, FRAZIL ICE, ICE CONDI- SNOW BASED ON A NECK GROWTH MODEL. 39-971TIONS, WATER PIPES. ICING, MODELS, COUN- Brown, R L. Jan. 1980, 51(l). p.161-165. 10 refs ICE STRENGTH. ICE MECHANICS, DRIFT, SEATERMEASURES. 34-2388 ICE. ICE CRYSTAL STRUCTURE. RHEOLOGY,
A water intake was modeled in a refrigerated flume in SNOW MECIIANICS, SNOW DEFORMATION. COMPRESSIVE PROPERTIES. ICE SALINITY,
an active fraritl icing environment in order to cahtiate alterna-
tive modifications Ioi the prototype structure. Condui SNOW CRYSTAL STRUCTURE, MODELS PRESSURE RIDGES. ICE LOADS, ICE CONDI-
dimensions tested were 2.7-in round. 4.6 is round. 6-is TIONS, OFFSHORE STRUCTURES
square. 8-in square. and 12-in. square Entrance shapes NIP 1804 MP 1809
tested wcre square, quarter-rounded, and elliptical Model TUSSOCK REPLACEMENT AS A MEANS OF ICE SEGREGATION AND FROST HEAVING.flows varied from 50 pm to 360 gpm. resulting in average STABILIZING FIRE BREAKS IN TUNDRA National Rcscrh Council. Ad Hoc Study Grouponmodel intake scloities of 08 fps to 28 fps aeorrepondig
Froude prototype sclocitues %nicd from 0 3 fps to 2 0 fps VEGETATION. Ice Scgregation and Frost Heaving. Washington. D.C..The length scale varied from 1 6 5 to 1 16 Tests ,ere Pattersun, W A, IIl. cI al. June 1981. 34(2). p 188- National Acaeticiy Press. 1984. 72p.. Rcfs p.37-72run until a head was decloped across the model intake 189. 7 refs 39-1042
which was equiialent to a 12 fiot head on the protope. Dennis. J.G FROST IllAVE. GROUND ICE. ICE LENSES.or until the icing tendesy of the structure wat determined 36-1325 ICE FORMATION. COLD WEATIHER CON-
The icing mechanism obsersed in the model included stopper-T D .5
og of the intake with ILc masses. restrictiin of the intake TUNDRA. I'IRES. COUNTERMEASURES. STRI.CTION. SEASONAL. FREEZE TIIAW. UN-with mulliparttlic masses. and giadua a-i.umulation of frazil REVEGETATION. VEGETATION. TIIER- I'ROZLN \sATER CONTENT. PIIASE TRANS-ice particles sin the intake NIOKARST FORMATIONS. IIEAT TRANSFER. MODELS.
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MP 1810 MP 1815 MP 1818
TERTIARY CREEP MODEL FOR FROZEN NUMERICAL SIMULATION OF FREEZE-UP WEST ANTARCTIC SEA ICE.
SANDS (DISCUSSION). ON THE OTTAUQUECHEE RIVER. Ackley, S.F., Environment of West Antarctica: poten-
Fish, A.M., et al, Sep. 1984, 110(9), p.1373-1378, 7 Calkins, D.J., Workshop on Hydraulics of River Ice, tial C02-induced changes, report of a workshop, July
refs. For paper being discussed see 37-3969. 3rd, Fredericton, New Brunswick, Canada, June 20- 1983, Washington, D C., 1984, p.88-95, PB85-1 10
Assur, A. 21, 1984. Proceedings. Compiled by K.S. Davar 757, 14 rcfs.
39-1038 and B.C. Burrell, Fredericton, University of New 39-1502
FROZEN GROUND MECHANICS, SOIL CREEP, Brunswick, (

19
84], p.247-277, With French sum- SEA ICE, ICE COVER EFFECT, CLIMATIC

SANDS, STRAINS, MATHEMATICAL MODELS. mary., Discussion p. 27 5 -2 77 . 18 refs. CHANGES, CARBON DIOXIDE, HZAT TRANS-
39-1467 FER, ANTARCTICA-AMUNDSEN SEA, AN-
FREEZEUP, RIVER ICE, RIVER FLOW, TARCTICA-ROSS SEA.
METEOROLOGICAL FACTORS, HYDRAULICS, In constructing models for predicting antarctic sea ice effect
ICE MECHANICS, MATHEMATICAL MODELS, on global climate, temperature and wind fields over and

MP 1811 WATER LEVEL, ICE EDGE, ICE COVER THICK- below the pack ice must be analyzed. These elements
MIZEX 83 MESOSCALE SEA ICE DYNAMICS: NESS, ICE JAMS, HEAT TRANSFER, UNITED affect the maximum extent of the ice pack and the icedynamics in the pack strongly modulates the C02-:nduced
INITIAL ANALYSIS. STATES-VERMONT-OTrAUQUECHEE RIV- temperature rises. These factors are discussed in text
Hiblcr, W.D., IlI, et al, Sep. 1984, SR 84-28, p.19-28, ER. and diagrams
ADA-148 255, 3 refs. A numerical model of the flow and ice coaditions during
Lepparanta, M. freeze-up for the Ottauquechee River has been developed MP 1819
39-1126 and calibrated with reasonable success A limited sensitivity TRANSPORT OF WATER IN FROZEN SOIL: 5,analysis of the key ice hydraulic model:ng coefficients and METHOD FOR MEASURING THE VAPOR DIF-ICE MECHANICS, SEA ICE, STRAINS, ICE CON- independent variables was undertaken to examine their effect FUSIVITY WHEN ICE IS ABSENT.
DITIONS, ICE DEFORMATION, ICE FLOES, ICE on the rate of leading edge progression. ice thicknessea Nakano, Y., et al, Dec. 1984, Vol.7, p.172-179,12 refs.
EDGE. and water levels The criteria for advancement of the Tice, AR., Jenkins, T.F.

leading edge were based on both the entrainment velocity
of incoming frazil slush at the leading edge and whether 39-1719
or not the flow condition was sub-critical just upstream FROZEN GROUND. SOIL WATER MIGRATION,
of the leading edge The depositional mode of ice thickening WATER TRANSPORT, VAPOR DIFFUSION, EX-
accounted for over 50% of the total ike thickness in the PERIMENTATION.

MP 1812 steep reaches and over 80% in I km of the pool. The A new experimental method is introduced for determining
ON THE RHEOLOGY OF A BROKEN ICE simulation suggests that the initial ice cover thickness during the relative magnitudes of liquid and vapor diffusion by
FIELD DUE TO FLOE COLLISION. progression can be predicted using the equilibrium ice jam using a small amount of soluble chemical as a tracer TheShen, H., et al, Sep. 1984, SR 84-28, p.29-34, ADA- theory with a suitable cohesion coefficient The inflow theoretical justification of the method is presented for the25, efa,. ice discharge and ice generated within the reach modeled case where ice is absent The feasibility of the method148 255, 6 refs. wereimportantandhavetobeknownwithreasonableaccuracy is demonstrated by an experiment using manne-depositedHibler, W.D., III, Leppiranta, M. to get good simulations of the ice thicknesses, water levels clay.
39-1127 and ice cover progression.
ICE MECHANICS, RHEOLOGY, ICE FLOES, IN- MP 1820
TERFACES, STRESSES, ICE CREEP, ICE EDGE, LONG-TERM EFFECTS OF OFF-ROAD VEHI-
MATHEMATICAL MODELS, VELOCITY. CLE TRAFFIC ON TUNDRA TERRAIN.

Abele, G., et al, 1984, 21(3), p. 28 3-2 94 , 10 refs.
MP 1816 Brown, J., Brewer, M.C
RISE PATTERN AND VELOCITY OF FRAZIL 39-1586
ICE. AIR CUSHION VEHICLES, TRACKED VEHI-

MP 1813 Wuebben, J.L., Workshop on Hydraulics of River Ice, CLES, TUNDRA, DAMAGE, ACTIVE LAYER,
ICE JAM RESEARCH NEEDS. 3rd, Fredericton, New Brunswick, Canada, June 20- VEGETA' ION, PERMAFROST, ENVIRONMEN-
Gerard, R., Workshop on Hydraulics of River Ice, 3rd, 21, 1984. Proceedings Compiled by K S Davar TAL IMPACT, THAW DEPTH, TESTS.
Fredericton, New Brunswick, Canada, June 20-21, and BC. Bu,rell, Fredericton, University of New Traffic tests were conducted at two sites in northern Alaska
1984. Proceedings Compiled by K.S. Davar and Brunswick, (1

98 4
1, p.297-316, With French sum- with an air cushion vehicle, two light tracked vehicles, andthree types of wheeled Rolligon vehicles The traffic impactB.C. Burrell, Fredericton, University of New Bruns- mary., Discussion p.315-316 3 refs. tsurfacc depression, effect on thaw depth, damage to vegetation,

wick, 11
9 84

3, p.181-193, With French summary. 39-1469 traffic signature visibility) was monitored for periods of up
Discussion p.192-193. FRAZIL ICE, RIVER ICE, ICE MECHANICS, to 10 years Data show the immcdiate and long-term
39-1463 VELOCITY, TESTS, ARTIFICIAL ICE. effects from the various types of vehicles for up to 50
ICE JAMS, FREEZEUP, ICE BREAKUP, ICE FOR- The objective of this study %as to examine the rise pattern traffic passes and the rates of recovery of the active layer
MATION, RIVER ICE, FRAZIL ICE, MODELS, and velociy of frazil ice In addition, discs made of The air cushion vehicle produced the least impact Multiple

CANADA-NORTHWEST TERRITORIES- other materials were employed both to facilitate this study passes with the Rolligons caused longer-lasting damage than
and to aid is the development of artificial frazil for future the light tracked vehicles because of their higher groundMACKENZIE RIVER. transport studies. The rise velocity is a parameter important contact pressure and wider area of disturbance Recovery

Suggestions developed by the NRCC Working Group on to the understanding of frazil entrainment, transport and occurs even if the initial depression of the tundra surface
Ice Jams for high pnorty research needs for ice jams are deposition Laboratory tests were conducted in a large by a track or a aheel is quite deep (15 em). as long
given The suggestions concern ice jam formation, develop- clear plastic cylinder at controlled temperatures The rise as the organic mat is not sheared or destroyed
ment and failure at freeze-up and break-up Related pro- velocity of real fraoil is compared with theory and given IP 1821
cesses such as frazil formation, hanging dams and ice detertora- an indirect verification that the prefer:ntial crystal growth DISCUSSION: ELECTROMAGNETIC PROP-
tion were excluded from consideration It is concluded direction increases disc diameter while the thickness remains
that, despite significant progress in the past two decades, essentially constant The effectise drag coefficients and ERTIES OF SEA ICE BY R.M. MOREY, A.
the work of developing a real understanding of ice jam rise pattern stability are discussed in terms of a Reynolds- KOVACS AND G.F.N. COX.
fundamentals has really onl, just begun, Strouhal number relationship The results from real and Arconc, S A., Nov. 1984, 10(l), p.93-94, For paper

artificial frazil cxperiments are compared, and criteria for being discussed sec 39-332 (MP 1776). I ref.
frazil simulation are suggested 39-1626

ICE ELECTRICAL PROPERTIES. ELECTRO-
MAGNETIC PROPERTIES, SEA ICE. ICE

MP 1814 RELAXATION.
COMPUTER SIMULATION OF ICE COVER
FORMATION IN THE UPPER ST. LAWRENCE MP 1817 NIP 1822
RIVER. RADAR MEASUREMENTS OF BOREHOLE AUTHORS' RESPONSE TO DISCUSSION ON:
Shen, H.T., et a1, Workshop on Hydraulics of River GEOMETRY ON THE GREENLAND AND AN- ELECTROMAGNETIC PROPERTIES OF SEA

Ice, 3rd, Fredericton, New Brunswick, Canada, June TARCTIC ICE SHEETS. ICE.
20-21, 1984. Proceedings. Compiledby K.S. Davar Jczek, K C. Feb 1985, 50(2), p 242-251, 12 rcfs. Morcy, R.M, ct al, Nov. 1984, 10(l), p.9 5-9 7, For
and BC. Burrell, Fredericton, University of New 39-1749 original papersee 39-332 (MP 1776), for dtscussion by
Brunswick, 119841, p.227-245. With French sum- GLACIER FLOW, RADAR ECHOES. BORE- S A. Arconc. see 39-1626 (MP 1821). I ref.
mary., Discussion p.245. 23 refs. HOLES, ICE SHEETS. ICE MECHANICS. GLA- Kovscs. A.. Cox. G.F N.
Yapa, P.D. CIER OSCILLATION. GREENLAND. ANTARC- 39-1627
39-1466 TICA-DOME C. ICE ELECTRICAL PROPERTIES, ELECTRO-

ICE FORMATION, ICE COVER THICKNESS, A method for measuring the geometry of boreholes in glaciers MAGNETIC PROPERTIES, SEA ICE, ICE
RIVER ICE, RIVER FLOW, HEAT TRANSFER. has been developed and tested in Greenland and Antarctica RELAXATION. ELECTRICAL RESISTIVITY
ICE JAMS, HYDRAULICS, COMPUTERIZED Coordinates of points along the hIrehole are determined MP 1823

by lovcring a passivc radar target into the borehole nd PROBABILITY MODELS FOR ANNUAL EX-
SIMULATION, ANALYSIS (MATHEMATICS), then tracking the target from three surface stations Com-P
CANADA-SAINT LAWRENCE RIVER panson of geometr'y interpreted fron radar data and from TREME WATER-EQUIVALENT GROUND
A computer model aas dceloped for simulating the formation a con.entional inclionietr) experiment indicatcs that radar SNOW.
oric ctovcr in the Upper St Lawrence Riser The model data van be used to estimate averagc borehole mvlination Ellingwood. B. ct at, June 1984. 112(6), p. 1153-1159,
included submodels furthc river flo condition, the distribution and atmuth hut cannot he used to measure dctails of the 12 rcfs.
of ater temperature or frazil ic productuon. and the formation borcholc gcometry that are recalcdby Lon cintional inchnomie Redficld, R.K
of an ice cover. Distribution% of ater temperature or try survcs Randous error introtuced by variations i 39-1740
ice production are determined b, a L.agrangian solution of the ph)yscal pi..peraics of the glauacr and €leu.trLal noe
the equation for the transport of thermal energy subject in the radar uit limit measurenienit accuai).biut the avcurac) SNOW WAVER FQUIVAI.ENT, SNOW LOADS,
to surface heat exchange. The formation of an ice cover can be improved h esitahlishig additinal siface raulr ROOFS. STATISTICAL ANALYSIS. DESIGN
and ice accumulations is formulated according to existing stations around the borehole. ghost esperiment% nlco,, A statistial anal)sus of annual extreme watcr equivalents
equilibrium ice jam theories The h)draulic conditin in stuate the utlit) 0 the radar nicthvl and suggest the pussuihuit) if grurond snow, IrcporLedl as mnhcs of water) measured
the river system is determined by an implicit namnerutal or dcpto)ng pcrmancntl) installed radar targets in i.c sheets tip thrvugh the imtcr 4f 1979-80 at 76 weather stations
solution of unstead) continuity and momentum equation% to measure intraglavial ni,,vcments Auth i i the nirthcatl quadrant of the t nited Statc is presented
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The analysis Suggests that probability distributions with longer MP 1828 water discharges, resistance heating, coatings, and control
upper tails than the Type I distnbtion of extreme values ures. The control methods used must be evaluatedare preferable for describing the annual extremes at a ajority QUIET FREEZING OF LAKES AND THE CON- tructurs
af psie Samplig ofo ersn the uletremes ofat a ma PTorityIEE in terms of reliability, safety, energy consumption, and environ-
of sites Sampling errors and he slection of water.equiva. CEPT OF ORIENTATION TEXTURES IN LAKE mental impact for costs and effectiveness for both docks
lents for planning and design purposes also are described. ICE SHEETS. and harbors. Thermal methods and mechanical methods

Gow, A.J., IAHR International Symposium on Ice, are most favored by these cnteria.
MP 1824 7th, Hamburg, F.R.G., Aug. 27-31, 1984. Proceed- MP 1832ICE FLOW LEADING TO THE DEEP CORE ings, Vo1.1, 119

84
3, p.137-149, 6 refs. ICE SHEET RETENTION STRUCTURES.HOLE AT DYE 3, GREENLAND. 39-1763 Perham, R.E., IAHR International Symposium on Ice,HOL ATM D E a, 12EENeAND. LAKE ICE, ICE CRYSTAL STRUCTURE, ICE NU- 7th, Hamburg, F.R.G., Aug. 27-31, 1984. Proceed-Whillans, I.M., et al, 1984, Vol.5, p.185-190, 12 refs. CLEI, FREEZING, TURBULENCE, TESTS. ings, Vol.1, (1984], p.339-348, 20 refs.3 . D wA ,Several years' observations of the crystalline structure of 39-178139-196 ice sheets forming on a number of New England lakes ICE CONTROL, STRUCTURES, ICE SHEETS, ICE

ICE MECHANICS, RHEOLOGY, BOREHOLES, indicate that just two major types of congelation ice are
ICE BOTTOM SURFACE, RADIO ECHO formed during quiet (non-turbulcnt) freezing of lake water BOOMS, ICE FORMATION, ICE COVER, COUN-

SOUNDINGS, ICE COVER THICKNESS, These are. (I) ice sheets characterized by the growth of TERMEASURES, WATER FLOW.
VELOCITY, GREENLAND. massive prismatic crystals exhibiting vertical or near-vertical Ice sheets are formed and retained in several ways in nature,

c-axes probably equivalent to so-called SI ice and (2) ice and an understanding of these factors is aeeded before most
sheets composed predominantly of vertically elongated crystals ice sheet retention structures can be successfully applied.

MP 1825 exhibiting horizontally oriented c.axes, so-called columnar Many retention structures float and are somewhat flexible,
LABORATORY INVESTIGATION OF THE KI- ice or S2 ice In this context of quiet freezing of lakes others are fixed and ngid or semirigid An example of
NETIC FRICTION COEFFICIENT OF ICE. it was also determined that columnar textures are always the former is the Lake Erie boom and of the latter, the

IAHR International Symposium associated with horizontal c-axis orientations of the crystals. Mon-real ice control structure Ice sheet retention technolo.
Forlaznd, K.A., et a, Iwhereas the development of c-axis vertical orientation is gy is changing. The use of timber cribs is gradually
on Ice, 7th, Hamburg, F.R.G., Aug 27-31, 1984. invariably linked with the growth of massive crystals. These but not totally giving way to sheet steel pilings and concrete
Proceedings, Vol.1, 11984], p.19-28, 11 refs observations have fostered the concept of orientation textures, cells New structures and applications are being tried,
Tatinclaux, J.C. but with caution. Ice-hydraulic analyses are helpful in
39-1752 MP 1829 predicting the effects of structures and channel modifications
ICE FRICTION, ICE LOADS, ICE MECHANICS, DYNAMICS OF FRAZIL ICE FORMATION. on ice cover formation and retention Often, varying

ICE HARDNESS, ICE SOLID INTERFACE, SUR- Daly, S.F., et al, IAHR International Symposium on the flow rate in a particular system at the proper time
FACE ROUGHNESS, EXPERIMENTATION, Ice, 7th, Hamburg, F.R.G, Aug. 27-31, 1984. Pro- will make the difference between whether a structure will

or will not retain ice The structure, however, invariably
TEMPERATURE EFFECTS, SHEAR STRESS. ceedings, Vol.1, 119841, p.

16 1
-

17 2
, 10 refs. adds reliability to the sheet ice retention process

In the growing field of ice engineering there is a need Stolzenbach, K.D. MP 1833
to establish standardized model tests of structures for use 39-1765
in environments. This study was designed to investigate FRAZIL ICE, ICE CRYSTAL GROWTH, HEAT ANALYSIS OF RAPIDLY VARYING FLOW IN
the relative influence of various parameters on the kinetic TRANSFER, MATHEMATICAL MODELS, MASS ICECOVERED RIVERS.
friction cocfficient between ice and different surfaces and Y Fernck, M.G, IAHR International Symposium on
determine which of those variables would need future, in- TRANSFER SURFACE PROPERTIES ICE CRYSNEI Ice, 7th, Hamburg, F.R.G., Aug. 27-31. 1984. Pro-
depth investigation. Friction tests were performed with AL UCLEI. ceedings, Vol.1, ( 1 984j, p.359-368, 6 refs.
urea-doped, columnar ice. and the parameters of normal Thispaperappliesquantitativeapproachesoflarge-scaleindus- 39-1783
pressure, velocity, type of material, material roughness, ice trial crystallization to the study of frazil ice The develop R
hardness and test configuration were studied. Tests were ment of a crystal number continuity equation and a heat RIVER FLOW, RIVER ICE, ICE COVER EFFECT,

conducted by pulling a loaded sample of ice over a sheet conservation equation can serve as a basis for predicting ICE BREAKUP, WATER WAVES, FRICTION, EX-
of material and by pulling a loaded sample of material size distribution and concentration of frazil crystals The PERIMENTATION, ICE JAMS, ICEBOUND RIV-
over an ice sheet. An ambient temperature of -1.SC was key parameters in these equations are the crystal growth ERS.
maintained throughout the testing process, and the ice surface rate and the rate of secondary nucleation The crystal Rapidly varying now waves are a primary cause of ice
hardness was measured using a specially designed apparatus growth rate is determined by the heat transfer rate from cover breakup on rivers Due to the presence of ice
The experimental results of the friction tests revealed that the crystals to the fluid, the intrinsic kinetics of the crystals, and the difficulties involved is determining conditions in
the behavior of the friction coeffictent with varying velocity surface tension, and the mass transfer rates Available the field, analyses of river waves during breakup are subject
was significantly influenced by the test configuration and data indicate that the growth of the major axis of frazil to much uncertainty We conducted laboratory experiments
material roughness. Its magnitude was also affected by crystals is controlled largely by heat transfer The heat to determine the effects of the ice cover upon these waves.
varying normal pressure. ice hardness, surface rosghness and transfer expression for disks suspended in turbulent flow and to identify the physical processes that produce these
type of material is presented The rate of secondary nucleation can be ffects ete dimensionless friction scahang parameter of

expressed as the product of three functions, which relate the St Venant equations provides a quantrtative estimate
the energy transferred to crystals by collision and the number ofthe S cteon/nta balance that d qctates river wave behavior

MP 1826 of surviving crystals produced by the collision The second- Knocfrictionoinerti balance ts dictats riverwveaorn
FLEXURAL~~~~~~~~~~~~~ STEGH FFEH AE r ulainrt sfudt eafnto f th turul n wledge of this balance is essential to interpretation and

FLEXURALSiary nucleation rate is found to be a function ahe urbulent analysis of flow waee data In this per, apply the
MODEL ICE. energy dissipation and a strongly nonlinear function of the friction parameter in our interpretation of she laboratory
Gow, A.J, IAHR International Symposium on Ice, form and magnitude of the crystal size distribution The data and address discrepancies between data and previous

number continuity and heat conservation equations arc trou- analyses of an ice jam release on the Athabasca River.
7th, Hamburg, F: R G., Aug. 27-31, 1984. Proceed- blesome to solve simultaneously because they are nonlinear
ings, Vol.1, [198,, p.73-82, 4 refs. and dimensionally incompatible. However, the equations MP 1834
39-1757 can be used is the development of models of frazil ice CRUSHING ICE FORCES ON CYLINDRICAL
ICE STRENGTH, FLEXURAL STRENGTH, formation. STRUCTURES.
LAKE ICE, ICE CRYSTAL STRUCTURE, ICE Morris, C.E.. ct al, IAHR International Symposium on
TEMPERATURE, GRAIN SIZE, TESTS. MP 1830 [cc, 7th, Hamburg, F.R.G., Aug. 27.31. 1984. Pro-
In this paper we present results of small beam tests performed FIELD INVESTIGATION OF ST. LAWRENCE Icecd gs Vol.27 H, ., . 19 refs
on simulated lake ice corresponding in structure to the two RIVER HANGING ICE DAMS. cedin .2.
major ice types. SI and S2. encountered is lake Ice covers. Shen, H.T., ct al, IAHR International Symposium on 39-177
In these testsacombination ofcantilver and simply supported Ice, 7th, Hamburg, F.R G, Aug. 27-31, 1984. Pro- ICE PRESSURE, STRUCTURES, ICE SOLID IN-
beams was used to ascertain the dependence of flexural ceedings, Vol.1, (1984], p 241-249, 12 refs. TERFACE, COMPRESSIVE PROPERTIES. ICE
strength of the ice on its structure and temperature It Van DeValk, WA. COVER THICKNESS, PILES. ICP LOADS, ICE
was found that macrocrystallne (SI) ice and columnar (S2) 39-1772
ice exhibit significant differences in bending strength and STRENGTH, VELOCITY, EXPERIMENTATION.
that substantial stress concentrations exist at the fixed corners ICE DAMS. RIVER ICE, ICE SURVEYS, RIVER 1 ne parameters varied during the experimental program wereof cantilever beams Differences in response of SI and FLOW, CHANNELS (WATERWAYS), BOTTOM structure diameter and dlocity Maximum ice forces were
S2 ice to bending forces clearly reflect variations in grain TOPOGRAPHY, CANADA-SAINT LAWRENCE normalized by the product of structure diameter, ice thickness
size. crystal orientation, temperature, and temperature gradient RIVER. and uncohfined comptessic strength of the ice The results
in the simulated ice, and these factors must be carefully A field sursey of a hanging ice dam in the St Lawrence show that ice forces depend sIgnificanil on aspect ratio
considered when interpreting results of tests of the flcxural River is reported Cross section profiles of the dam. and vclocity-to-thickness ratio, and that sarations in .clocity.
strength of natural ice covers the channel geometry, and velocity profiles underneath the to.structure-dametcr ratio docs not ifluencc the maximum

dam were measured Formation processes of hanging dams normalized forces

MP 1827 are discussed and supported by field obsersitons. MP 1835
ICEBREAKING BY GAS BLASTING. MP 1831 CRYSTALLINE STRUCTURE OF UREA ICE
Mellor, M., IAHR International Symposium on Ice, METHODS OF ICE CONTROL FOR WINTER SHEETS USED IN MODELING IN THE CRREL
7th, Hamburg, F.R.G., Aug. 27-31, 1984. Proceed- NAVIGATION IN INLAND WATERS. TEST BASIN.
ings, Vol.1, (1984), p 93-102, 6 refs Frankensten, G.E. ct al, IAIIR International Sym- Gow, A.J. IAHR International Symposium on Ice,
39-1759 posium on Ice. 7th, Hamburg, F.R.G.. Aug 27.31' 7th. Hamburg. F R G. Aug 27-31. 1984 Proceed-
ICE BLASTING. ICE BREAKING. HIGH PRES" 1984 Proceedmgs. Vol.. 119841, p.329-337, II ngs, Vol 2. [1984), p 241-253. i3 refs.
SURE TESTS, ICE COVER THICKNESS, GASES, refs. 39-1807
TESTS, ICE LOADS, HYDRAULIC STRUC. Wortley. CA. ICE CRYSTAL STRUCTURE. UREA, ARTIFI.
TURES, EQUIPMENT. 39-1780 CIAL ICE. MICROSTRUCTURE. ICE MODELS.
Icebreaking tests utilizing high pressure air and CO(2). low ICE NAVIGATION. ICE CONTROL, RIVER ICE. SEA ICE. ICE STRENGTH. ICE SHEETS. TESTS.
pressure air, and fuel'oxidant combustion are reviewed and PORTS, WINTER MAINTENANCE, ICE BREAK- Standard petrographic techniqucs erc uscd for studying
the results are interpreted Applying cube root energy micrositruciur in thin sectsns of urea ice sheets now being
saling to test discharges of approximately I Mi. it appears ING, THERMAL EFFECTS. ICE REMOVAL. ICE used extensively i the CRRI.t. Test Bfain for modclng
that fracture craters up to about 5.8 mlMJ(l/3) i diameter BOOMS. sea ice Depending main) on the seeding techniques
can be formed by optimum underwater blasts Practical Successful mcthods of confrolling ice in rivers and harbors emplo)cd and partly on the thermal condmn is the column
systems for clearing or displacing ice could be based on where winter nasigation is maintained are described, These of urea.doped watcr two kindt of ice with radicall) different
air guns developed for offshore seismic work, with gun pressure methods are deseliped from field and laborator] research structural and mechanical properties base been identified
in the range 17-20 MPa and single-gun energy up to about studies and from iperating expcrences The control of In the one eshibiting s erticl c.axs structure minimal urea
II M) A procedure for making prcliminary design calcula ice is achlie,d through la)out and design of harbor falities, is incorporated into the ice crstals, ani ice sheets with
tionS and safety appraisals is outlined, and it is concluded manAgcment of traffic Operation%. and by using chemical. this kind of structure teni t, remain strong cen after
that a working "Super-Bubbler** need not be very complex electrical, mechanical, and thermal methods indluding ice the terperttire Of the ice is raised clrse to its melting
or expensive breaking, channel ani flow modlificatiins. air bubbling. arim point Ice of the second type is charactertei by a prepsind.

ISO
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erance of crystals exhibiting horizontal c.axes. This kind MP 1841 MP 1846
of ice, which is only produced when the test basin is seeded TRANSPORT OF WATER IN FROZEN SOIL: 3. ATMOSPHERIC TURBULENCE MEASURE-
prior to freezing, also contains abundant inclusions of ures A P R T O N TE EFFETSOICE M S AT MNASURE-
systematically incorporated into the crystals; the overall colum- EXPERIMENTS ON THE EFFECTS OF ICE MENTSATSNOWONE-B.

nar structure of this ice closely resembles that of ordinary CONTENT. Andreas, E.L, June 1983, SR 83-16, SNOW-ONE-B
sea ice and optimum tent conditions for modeling purposes Nakano, Y., et al, Mar.1984, Vol.7, p.28-34, 5 refs. data report, p 81-87, ADB-088 224.
are usually obtained with warm isothermal ice sheets of Tice, A.R., Oliphant, J.L. 39-1953
the latter type. 39-1945 ATMOSPHERIC CIRCULATION, SNOWFALL,

WATER TRANSPORT, FROZEN GROUND, SPECTRA, REFRACTION, TURBULENCE,
GROUND ICE, SOIL WATER MIGRATION, ELECTROMAGNETIC PROPERTIES, MEASUR-

MP 1836 WATER VAPOR, WATER CONTENT, EX. ING INSTRUMENTS.
EVALUATION OF A BIAXIAL ICE STRESS PERIMENTATION. MP 1847
SENSOR. Effects of ice content on the transport of water in frozen SNOW CHARACTERIZATION AT SNOW-ONE-
Cox, G.F.N., IAHR International Symposium on Ice, soil are studied experimentally and theoretically under mother-
7th, Hamburg, F.R.G., Aug. 27-31, 1984. Proceed- maI conditions A physical law, that the flux of water B.

ing, Vol.2. E19843, p.349-361. i unsaturated frozen soil is proportional to the gradient Berger, R.H., ct al, June 1983, SR 8316, SNOW-

39-1816 of total water content, is proposed. Theoretical jstification ONE-B data report, p.155-195, ADB-088 224, 2 refs.

ICE LOADS, STRESSES, MEASURING INSTRU- is made by the use of the two-phase flow theory. The Fisk, D., Koh, G., Lacombe, J.
experimental results are shown to support the proposed physical 39-1955

MENTS, TESTS law. The results of this study are presented in two parts ICE CRYSTAL STRUCTURE, SNOW CRYSTAL
Controlled laboratory tests wer performed to -valuate the The experimental aspects of the study are presented in this STRUCTURE, SNOW CRYSTAL GROWTH,
response of a cylindncal. bixial ice stress sensor The paper and the second paper contains the theo-etical aspects SNOW C R ST AL R OWTH,
tests demonstrate that the sensor has a low temperature of the study. SNOW COVER DISTRIBUTION, PARTICLE SIZE
sensitivity and is not significantly affected by differential DISTRIBUTION, SNOWFALL, TEMPERATURE
thermal expansion between the ice and gauge Loading EFFECTS, HUMIDITY, STATISTICAL ANAL-
tests on fresh water and saline ice blocks containing the MP 1842 YSIS.
embedded sensor show that the sensor has a resolution ROLE OF HEAT AND WATER TRANSPORT IN
of 20 kPa and in accuracy of better than 15% under a FROST HEAVING OF FINE-GRAINED POR- MP 1848
variety of unaxial and bitaxal loading conditions OUS MEDIA UNDER NEGLIGIBLE OVERBUR- SUMMARY OF THE STRENGTH AND MODU-

DEN PRESSURE. LUS OF ICE SAMPLES FROM MULTI-YEAR

Nakano, Y., et at, June 1984, Vol.7, PRESSURE RIDGES.
MP 1837N o . p.93-102,18 ras. Cox, G.F.N, etal, Mar. 1985, 107(I), p.9

3
-98,14 refs.

STRUCTURE OF FIRST-YEAR PRESSURE 39-1936 For another source see 38-2035.
RIDGE SAILS IN THE PRUDHOE BAY RE- FROST HEAVE, HEAT TRANSFER, WATER Richter, J.A., Weeks, W.F., Mellor, M.
GION. TRANSPORT, SOIL WATER MIGRATION, POR- 39-2082
Tucker, W.B., ct al, Alaskan Beaufort Sea ecosystems OUS MATERIALS, WATER INTAKES, GRAIN PRESSURE RIDGES, ICE STRENGTH, COM-
and environments Edited by P.W. Barnes, D.M. SIZE, FINES. PRESSIVE PROPERTIES, STRAINS, TEMPERA-
Schell and E. Reimnitz, Orlando, FL, Academic Press, An equation accurately describing the rate of frost heave TURE EFFECTS, POROSITY, TESTS.
1984, p.115-135, 25 refas. isderived by using the mixture theory ofcontinuum mechanics Over two hundred unconfined compression tests were per-
Sodhi, D.S., Govoni, J.W. It is shown thst the rate of frost heave is determined mainly formed on vertical ice samples obtained from 10 multi-

39-1873 by the rate of heat removal and the rate of water intake year pressure ridges in the Beaufort Sea The tests were

PRESSURE RIDGES, ICE STRUCTURE, SEA ICE, When the phase equilibnum holds in the system, the relation performed on a closed-loop electrohydrauic testing machine

ICE COVER THICKNESS, ICE SHEETS, MOD- between the rate of heat removal and the rate of water at two strain rates 1/100.000 and 1/1,000/sand two tempers-
ELS, ICE PILEUP, UNITED STATES-ALASKA- intake is shown to depend mainly on the phase composition tutes (-20 and -5C) This paper summarizes the sample

data of a given medium. By studying reported experimental preparation and testing techniques used in the investigation
PRUDHOE BAY. data, it is found that the phase equilibrium may hold until and presents data -it. the compressive strength and initial

the rate of heat removal reaches a certain critical value, tangent modulus of the ice
When the rate of heat removal exceeds this critical value. MP 1849

MP 1838 the phase equilibrium may possibly be disrupted for some PRELIMINARY EXAMINATION OF THE EF-
SOME PROBABILISTIC ASPECTS OF ICE medi. FECT OF STRUCTURE ON THE COMPRES-
GOUGING ON THE ALASKAN SHELF OF THE SIVE STRENGTH OF ICE SAMPLES FROM
BEAUFORT SEA. MP 1843 MULTI-YEAR PRESSURE RIDGES.
Weeks, W.F., et al, Alaskan Beaufort Sea. ecosystems TRANSPORT OF WATER IN FROZEN SOIL. 4. Richter, J A, et al, Mar. 1985,107(1), p.99-102,9 reas.
and environments. Edited by P.W. Barnes, D.M ANALYSIS OF EXPERIMENTAL RESULTS ON For another source see 38-2037 (MP 1685).
Schell and E. Reimnitz, Orlando, FL, Academic Press, THE EFFECTS OF ICE CONTENT. Cox, G.F.N.
1984, p 213-236, 23 refas. Nakano, Y., et al, June 1984, Vol.7, p.58-66, 19 refs. 39-2083
Barnes, P.W., Rearic, D.M., Reimnitz, E. Tice, A.R, Oliphant, J.L. PRESSURE RIDGES, ICE CRYSTAL STRUC-
39-1877 39-1946 TURE, ICE STRENGTH, COMPRESSIVE PROP-
ICE SCORING, PRESSURE RIDGES, BOTTOM WATER TRANSPORT, FROZEN GROUND, ERTIES, STRAINS, SEA ICE, TEMPERATURE
TOPOGRAPHY, OCEAN BOTTOM, STATISTI- GROUND ICE, SOIL WATER MIGRATION, DIF- EFFECTS, POROSITY. TESTS.
CAL ANALYSIS, OFFSHORE STRUCTURES, DE- FUSION, ANALYSIS (MATHEMATICS) A series of 222 uniaxial constant-stratn-rate compression
SIGN, BOTTOM SEDIMENT, PIPELINES, BEAU- Effects of cec content on the transprt of water in frozen tests was performed on vertical multi-year pressure ridge
FORT SEA. soil are studied experimentally and theoretically under isother- sea ice samples A preliminary analysis of the effect

ral conditions A physical law. that the flux of water of structure on the compressise strength of the ice was
in unsaturated frozen soil is proportional to the ;radient performed on 78 of these tests Test parameters included
of total water content is proposed Theoretical justification a temperature of -5C (23Ff) and strain rates of 1/100.000

MP 1839 is made by the use of the two-phase flow theory The and I I 1.0l / Columnar ice loaded parallel to the elongat-
DETERMINING DISTRIBUTION PATTERNS experimentalresultsareshowntosupporttheproposedphysical ed crystal axes and perpendicular to the crystal c-axis was

OF ICE-BONDED PERMAFROST IN THE U.S. law The results of this study are presented in two parts consistentl) the strongest type of icc The strength of

BEAUFORT SEA FROM SEISMIC DATA. and this is the second paper describing the theoretical aspects the lolumnar samples decreased significuntl) as the orientation

Neave, K.G., et al, Alaskan Beaufort Sea. ecosystems of the study. of the elongated cr)stals approached the plane of maxirum
and environments. Edited by P.W. Barles, D.M shear Samples containing granular ice or a mixture of

granular and columnar ice resulted in intermediate and low
Schell and E. Reimnitz, Orlando, FL, Academic Press, MP 1844 strength salues No clear relationship could be established
1984, p.237-258, 24 refs. RHEOLOGY OF GLACIER ICE. bctwecnst:uctureand strength for thesetce types However.
Sellmann, P.V. Jezek, K.C., et al, Mar. 15, 1985, 227(4692), p.1335- ingeneral.theirstrengthdecreased withanincrcaseinpoosity

39-1878 1337. 13 refs. MP 1850

SUBSEA PERMAFROST, SEISMIC VELOCITY, Alley, R.B, Thomas, R.H. DESIGN AND PERFORMANCE OF WATER-RE-
PERMAFROST DISTRIBUTION, EXPLORA- 39.1942 TAINING EMBANKMENTS IN PERMAFROST.
TION, CRUDE OIL. SEISMiC REFRACTION, GLACIER ICE, RHEOLOGY, ICE SHELVES. Saylcs. F.H.. International Confercii-c on Permafrost,
VELOCITY, TEMPERATURE DISTRIBUTION. STRAINS, ICE MECHANICS, ANTARCTICA- 4th, Fairbanks. Alaska. July 17-22. .983 Final pro-

DETECTION, BEAUFORT SEA. ROSS ICE SHELF. ceedings, Washington. D.C.. National Academy Press,

A new method for calculating the stress field in bounded 1984. p.31-42. Rcfs. p.
4
0-

4
2

ice shelves is used to compare strain rate nnd deviatoric 39-2124
MP 1840 stress on the Ross Ice Shelf. Antaretiss The analysis PERMAFROST BENEATH STRUCTURES,
USE OF SIMILARITY SOLUTIONS FOR THE shows that strain rate (per second) increases as the third %, ATERRETENTION. DAMS. GROUNDTHIAW-
PROBLEM OF A WETTING FRONT-A QUES- power of devistoric stress (in newtons per square meter). ING. FREEZE THAW CYCLES. EMBANK-
TION OF UNIQUE REPRESENTATION. with a constant of proportionalit) equil to 2 3 x 10 o i N .FRE E NANCE.CES. EMA-the -25th rower (Auth) \IENTS. MAINTENANCE. DESIGN. PERMA-
Nakano, Y., Sep. 1982, Vol.5. p.156-16

6
, 30 refs. FROST THERMAL PROPERTIES. ARTIFICIAL

39-1937 FREEZING. SOIL FREEZING. COLD WEATHER
SEEPAGE, WATER, POROUS MATERIALS, MP 1845 CONSTRUCTION.
SOIL PHYSICS, SOIL WATER MIGRATION. SITE-SPECIFIC AND SYNOPTIC To date. the ter-rctanmgi structures consitructed and main.
FLOW RATE, ANALYSIS (MATHEMATICS). METEOROLOGY. tamed on permafost in North Ameri.a hmee been dcsigned
The use of similarity solutions for the problem of horiontal Bates. R.E.. June 1983. SR 83-16. SNOW-ONE-B and built using a onihmatin off %ml me.hanici principles
infiltration of water into a semit-infinite, dry and homoItcneous data report. p.13-80. ADB-088 224. for unfrozen sod and unproven permafrost thcor) In
porous medium is studied based upon some recent results 39-1952 the USSR. at lcat fie sireshle hidroelcctnc and atcr
of functional analvsis It is found that the so.caltcd non- SYNOPTIC METEOROLOGY. SNOWFA L supply embankment darms a% %ell at sectal small water
unique representation of reported esperimentl moisture pto- METEOROLOG D SNOWCOVER s upply embankment dams hac bcn onstrueted and main-
files for this problem is not neccssaitly evidence against R taiei os permafrost rhe larger ,lams are undcrstood
the validity of the extended Darcy s law for unsturatcd SNOW CRYSTAL STRUCTURE. WIND VELOCI- to hasc performed well. but the smaller dams hac been
flow through porous media TY. AIR MASSES. STATISTICAL ANALYSIS. A mi% of succeses and faitlures Specific criteria are still
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lacking for design, operation, and post-construction monitoring MP 1855 MP 1859
of water-retaining embankments founded on permafrost DETERMINING THE CHARACTERISTIC IN-ICE CALIBRATION TESTS FOR AN ELON-
The purpose of this presentation is to review the current
practice, point out how it is deficient, and note what major LENGTH OF FLOATING ICE SHEETS BY MOV- GATED, UNIAXIAL BRASS ICE STRESS SEN-
problems need attention. ING LOADS. SOR.

Sodhi, D.S., et al, International Offshore Mechanics Johnson, J.B., International Offshore Mechanics and
and Arctic Engineering Symposium. 4th, Dallas, Tex- Arctic Engineering Symposium, 4th, Dallas. Texas,

MP 1851 as, Feb. 17-21, 1985. Proceedings, Vol.2, New York, Feb. 17-21, 1985. Proceedings, Vol.2, New York,
STATUS OF NUMERICAL MODELS FOR HEAT American Society of Mechanical Engineers, 1985, American Society of Mechanical Engineers, 1985,
AND MASS TRANSFER IN FROST-SUSCEPTI- p.155-159, 6 refs. p.244-249, 8 refs.
BLE SOILS. Martinson, C.R., Tucker, W.B. 39-2420
Berg. R.L., International Conference on Permafrost, 39-2408 ICE LOADS, STRESSES, MEASURING INSTRU-
4th, Fairbanks. Alaska, July 17-22, 1983. Final pro- FLOATING ICE, ICE SHEETS, ICE COVER MENTS, LOADS (FORCES), DESIGN, TESTS.
ceedings, Washington, D.C., National Academy Press, THICKNESS, DYNAMIC LOADS, ICE DEFOR- An elongated. uniaxial brass ice stress sensor has been devcl.
1984, p.67-71, Refs. p.69-71. MATION, VELOCITY, TESTS. oped by the University of Alaska and used in several field
39-2130 To determine the characteristic length of a floating ice sheet, experiments. Laboratory calibration tests have been con-
PERMAFROST THERMAL PROPERTIES, the deflection of the ice sheet must be measured in response ducted. in a 60 x 29 5 x 8S in (1524 x 750 x 216 mam)
FROST RESISTANCE, HEAT TRANSFER, MAS3 to a known load Deflection measurements with a deflec. ice block into which the sensor was frozen, to determine
TRANSFER, THERMAL CONDUCTIVITY, tometer require reference to a fixed datum. A simple the sensor's response characteristics. Test results indicate

deflection measuring technique is described here that is based that the sensor acts as a stress concentrator with a stress
FROST HEAVE, MATHEMATICAL MODELS on ratcgration of the response of a sensitive slope transducer concentration factor of 2 4 and transverse sensitivsty of -
HYDRAULICS, LATENT HEAT, MOISTURE to a moving load at constant speed. This procedure des I 3 at stresses below 30 Ibflsq in (207 kPa) At stresses
TRANSFER, BOUNDARY LAYER. not require reference to a fixed datum, instead the gravitational preter than 30 Ibf/sq in the stress concentration factor

field acts as the datum The characteristic lengths obtained increased and the sensor exhibited a time delay response
from the slope-integration method compare very favorably to load Differences of 227. were measured between the

MP 1852 with those obtained from direct measurement of deflections measured sensor stress immediately after a constant ice loadwas applied and the asymptotc stress limit Interpretation
SUBSEA PERMAFROST DISTRIBUTION ON of measured sensor stresses can be considered reliable at
THE ALASKAN SHELF. MP 1856 ambient ice stress levels below 30 lbf/lsq in
Sellmann, P.V., et a, International Conference on Per- TENSILE STRENGTH OF MULTI-YEAR PRES-
mafrost, 4th, Fairbanks, Alaska, July 17-22, 1983. SURE RIDGE SEA ICE SAMPLES.
Final proceedings, Washington, D.C., National Cox, G.F.N., et a, International Offshore Mechanics
Academy Press, 1984, p.75.82, 30 refs. and Arctic Engineering Symposium, 4th, Dallas, Tex-
Hopkins, D.M. as, Feb. 17-21, 1985. Proceedings, Vol.2, New York,
39-2131 American Society of Mechanical Engineers, 1985, MP 1860
SUBSEA PERMAFROST, PERMAFROST DISTRI- p.186 -193 , 20 refs. CALIBRATING CYLINDRICAL HOT-FILM
BUTION. PERMAFROST THERMAL PROPER- Richter-Menge, J.A. ANEMOMETER SENSORS.
TIES, PERMAFROST DEPTH, OCEAN BOTTOM, 39-2412 Andreas, E.L., et a, June 1986, 3(2), p.283-298. Refs.
WATER TEMPERATURE, SHORES, SEISMIC PRESSURE RIDGES, ICE STRENGTH, TENSILE p.298.
SURVEYS, BOTTOM SEDIMENT, CHUKCHI PROPERTIES, SEA ICE, STRESS STRAIN DIA- Murphy, B.
SEA, BEAUFORT SEA. GRAMS, TESTS. 40-4484

Thirty-six constant strain-rate unaxial tension tests were ANEMOMETERS.
performed on vertically oriented multi-year pressure ridge We report the results of 82 separate calibrations of cylindrical.

MP 1853 samples from the Ieaufort Sea. The tests were performed platinum hot-film anemometer sensors in air. The calibra-
LABORATORY TESTS AND ANALYSIS OF on a closed-loop electro-hydraulc testing machine at two tinuS for each sensor involved a determination of its tempera-
THERMOSYPHONS WITH INCLINED strain rates (11100000 and ItI0001s) and two temperatures tur-restatase characteristie, a study of it heat transfer

EVAPORATOR SECTIONs. (-20 and -5C) This paper summarizes the sample prepara- in forced conection, and an investigation of its yaw response.
SJ.P., et a, International Offshore Mechanics in the estgation and The convective heat transfer relation that we derive predictsZarling, .presents data on the tensile strength. initial tangent modulus, the Nusselt number of the sensor as a linear function ofand Arctic Engineering Symposium, 4th. Dallas. Tex- and failure strain of the Ice. R exp. 040. where R is the Reynolds number based on

as, Feb. 17-21, 1985. Proceedings, Vol.2, New York, sensor diameter (I <R<43) For the 53 micrometer diame.
American Society of Mechanical Engineers, 1985, MP 1857 tcr sensors that we used. this heat transfer relation applies
p.31-37, 16 refs. STRUCTURE, SALINITY AND DENSITY OF to wind speeds tjpical of the atmospheric surface layer.
Haynes, F.D. MULTI-YEAR SEA ICE PRESSURE RIDGES. I to 20 m/s. From the heat transfer relation we also
39-23I2 3 SA ICtEal, IntEURation OfReG Me- devise a method for determining hot-film operating characteris.39-2392 Richter-Menge, J A, ct a. International Offshore Me- tics at temperatures other than the calibration temperatureSUBGRADESOILS, COOL NG EVAPORATION, chanics and Arctic Engineering Symposium, 4th, Dal- Hinzes relation is the best model for the yaw responseHEAT TRANSFER, THERMAL CONDUCTIVI- Is, Texas, Feb. 17-21, 1985. Proceedings, Vol.2, of these sensors, being valid over virtually the entire range
TY, WIND TUNNELS, WIND VELOCITY, AIR New York, American Society of Mechanical Engi- of yaw angles, 0 to 90 deg Although the yaw parameter
TEMPERATURE, FOUNDATIONS, GRAVEL, neers, 1985. p.194-198, I! refs. k does depend on the flow velocity. that dependence is
ANALYSIS (MATHEMATICS). Cox, G.F.N. so %eak in the atmospheric surface layer that k can be
Subgrade cooling methods in cold regions include the use 39-2413 assumed constant at 03.
of thermosyphons with inclined evaporator sections. This
laboratory study was conducted to determine the thermal PRESSURE RIDGES, ICE STRUCTURE, ICE
performance characteristics of a thermoiyphon Evaporator SALINITY, ICE DENSITY. SEA ICE, ICE LOADS,
inclination angles ranged from 0 to 12 deg from the horizontal. PROFILES, BEAUFORT SEA.
A standard full size thermosynhon. charged with carbon Data are presented on the variation of ice structure. salinity.
dioxide, was tested in CRREL's atmospheric wind tunnel. and densii) in multi.year pressure ridges from the Beaufort
Empirical expressions are presented for heat rcmoval rates Sea. Two continuous multi-year pressure ridge cores are MP 1861
as a function of wind speed and ambient air temperature examined as well as ice sample data from numerous other TECHNIQUE FOR OBSERVING FREEZING
for each of the inclined evaporator angles An approximate pressure ridges The results suggest that the large scale FRONTS.
analytical method is also presented for foundation thermal properties of multi-year pressure ridges are not isotropic. Colbeck, S.C, Jan. 1985, 139(I), p.13.20, 8 refs.
design using thcrmo)phons under buildings with a slab, and that the use of anisotropic ridge models may result 39-2563
on.grade foundation HeSat gains f'snm the slab to the in loser design ridge ice loads I A N C R G E
thcrmosyphon as vell as the capoi.tior temperature are ICE WATER INTERFACE FREEZING, ICE FOR-
presented as functions of time. P 1858 MATION. SOIL FREEZING. ICE LENSES.MRAI 185 AN8H CM RESV TESTS.

GRAIN SIZE AND THE COMPRESSIVE On the basis of observations of freezing fronts and liquid
MP 1854 STRENGTH OF ICE. inclusions in liquid-aturated glass beads. a simple technique
FREEZING OF SOIL WITH PHASE CHANGE Cole, D.M. International Offshore Mechanics and is described for making these direct observations The
OCCURRING OVER A FINITE TEMPERATURE Arcttc Engineering Symposium, 4th, Dallas, Texas. ice-watcr interface at the freezing front was concave when
ZONE. Feb. 17-21, 1985. Proceedings. Vol.2. New York, viewed from the ice side. because the glass beads were
Lunardint, V.3., International Offshore Mechanics and American Society of Mechanical Engineers. 1985. preferentially ttired by the liquid The size and number

of liquid inclusions decreased vith distance behind the frccxng
Arctic Engineering Symposium, 4th. Dallas. Texas. p 220-226. 15 refs. front. More liquid is trapped by' smaller glass beads
Feb. 17-21. 1985 Proceedings. Vol.2. New York, 39-2416 The lquid inclusions are probably enriched in soluble impuri-
American Society of Mechanical Engineers. 1985. ICE STRENGTH. COMPRESSIVE PROPERTIES. ties No tendency for pressure buildup or ice lene fotmation
p.38-46. 10 refs. GRAIN SIZE. STRESS STRAIN DIAGRAMS, was observed, perhaps beesuse large particles were used
39-2393 TESTS. It is very important tn extend these observations to other

SOIL FREEZING. PHASE TRANSFORMA- This ork prevents the results of uniaita compretsion tests conditions. especially to smaller particle sizes

TIONS. TEMPERATURE DISTRIBUTION. on freshvatcr pol)crtralhinc ice Grain are of the test
ANALYSIS (MATHEMATICS). FREEZE THAW material ranged from I 5 to m am. strain rate ranged from

ZI.OO0.O00 to I1lOOuiant the tcmpcrat:rec as- :C TheCYCLES, UNFROZEN WATER CONTENT. grain sire elrect emerged clearly as the strain rate increased
THERMAL CONDUCTIVITY. to 11100.O00t% and persisted to the highest applied strain
While many materialsundergo phase change at a fixed tempera- rates On average, the stated increat in grain ire brought
sure, soil systems exhihit a definite rone of phase change about a decrease in peak strest of approximatel) 31. The MP 1862
The variation of unfrozen water ith temperature causes occurrcnte of the grain sire effect im. led with the onset GRAIN GROWTH AND TIlE CREEP BEHAV-
the soil to freeze or thaw over a finite temperature range of ,isible cracking The strength of the material increased IOR OF ICE.
Enact and approximate solutions are gten for conduction to a maximum at a strain rate or I 1.000.s. and then Cole. D M . Feb. 1985. 10(2). p 187-189. 4 rcf%.
phase change of plane layers of soil wrth water contents dropped somewthat is the train rate mereased further to 39-2560
that vary linearly. quadratially.ani entonential) ,ith temper I 100 s Strain at peak sIress generally ienied to decrease
ature The temperature ani phase change depths are found with both inctasing grain sie ani increasing strain rate ICE CREEP. ICE CRACKS. ICE FORMATION.
to vary significant) from those of the constant temperatre The results arc dis..sseid in term% or the dcformatrinal mesh- GR"*IN SIZE. RIIEOLOGY. ICE GROWTH.
or Neumann problem anisms which lead to the obssvcit behavtior STRAINS. TESTS.
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MP 1863 It exercise. This replicator, which zmploys a Formar a potential method of predicting transmittance based on
THERMAL (2-5.6 MICRON) EMITrANC OF technique for snow crystal replication developed by Schaefer mass concentration measurement, taking into consideration(1956) possesses electronic and mechanical features previously the size and shape of the snow crystals Although theDIATHERMANOUS MATERIALS AS A FUNC- unavailable in other replicators and represents a significant paper focuses on visible radiation the concepts discussed
TION OF OPTICAL DEPTH, CRITICAL ANGLE improvement in Formvar replication technique. A micro- are also applicable to infrared radiation
AND TEMPERATURE. processor controls the operation of the replicator, resuing
Munis, R.H., et al, Society of Photo-Optical In- in improved quality of snow crystal replicas as well 3 & MP 1870
strumentation Engineers. Proceedings,Vol.510. In- decrease in data reduction time This is accomplished FORWARD.SCATrERING CORRECTED EX.
raced technology X, Bellinigham, WA, 1984, p.2 09. by 1) regulating the temperature of a heater bar designed TINCTION BY NONSPHERICAL PARTICLES.

220, 11 refs. to reduce blushing (condensed moisture on the film which Bohren, C.F.. et al, Dec. 1984. SR 84-35. Snow Sym-
Mars20 l, robscures the detailed structures of replicated crystals). 2) posium. 4th, Hanover, NH. Aug. 14-16. 1984. Pro-Marshall, SJ. ensuring uniform thickness of the Formvar coating by adjusting
39-2842 the flow rate according to film speed. 3)ceedings. Vol.. p.261-271. ADB-090 935, 16 refs.
TEMPERATURE MEASUREMENT, MATERI- on the film. and 4) monitoring motion of the film to ensure Koh, G.
ALS, INFRARED PHOTOGRAPHY, THERMAL proper operation of the replicator A description of this 39-2966
RADIATION. OPTICAL PROPERTIES, SPEC- instrument is presented and details of its operation at SNOW SNOW CRYSTAL STRUCTURE, LIGHT SCAT-
TRA, REFLECTIVITY, TEMPERATURE EF- It sic discussed. TERING. SNOWFLAKES. WAVE PROPAGA-
FECTS, MATHEMATICAL MODELS. MP 1867 TION. PARTICLES. ANALYSIS (MATHEMAT-
Thermal measurements of the normal emittance of several NEW METHOD FOR MEASURING THE SNOW- ICS).
diathermanous materials were made at 152 C, 49 C and SURFACE TEMPERATURE. Measured extinction of light by particles, especially those
5.6 C. Calculations of the total hemisphencal emittance Andreas, E.L., Dec. 1984, SR 84-35, Snow Symposi- much larger than the wavelength of the light illuminating

were made from normal emittancec and plotted against the un4hHathem. must be corrected for forward scattered light collected
optical depth. A comparison of these data with a model um, 4th, Hanover, NH, Aug. 14-16, 1984. Proceed- bythedetector Near-forward scattenngby arbitrary nonsp-
p eopo ed by Gardon indicates that at near-ambient tempera. inns, Vol.1, p.161-1 6 9, ADB-090 935, 5 refs. hencal particles is. according to Fraunhofer diffraction theory.
tures they agree very closely. it has been observed that 39-2959 more sharply peaked than that by spheres of equal projected
norma enuttance s greater than hemispherical emittance SNOW SURFACE TEMPERATURE, HUMIDITY, area The difference between scattering by a nonspherical
byapprox. 5%forbothweaklyandstronglyabsorbingmatenals. HYGROMETERS, DEW POINT, SURFACE particle and that by an equal-area sphere is greater the
This is attributable to phase differences in the multiply reflected ROUGHNESS METEOROLOGICAL DATA, more diffusely the particle's projected area is distributed
intertal radiation attempting to exit the specimen througu t R MISTOS, ANA LYSS AHE AT , about its centroid Snowflakes are an example of largeintrrd eduonatempin t ext hespeimn hrughout THERMISTORS, ANALYSIS (MATHEMATICS). atmospheric particles that are often highly nonsphencal.
steradian. Other radiation properties of the matetalhrcprtcesha r otnhghynnphrcl
se. diffusetransmnittance. absorption coefficient. and absorption Because of the tenuousness of a snow cover, measuring Calculations of the forward-scattering correction to extinction
index were calculated . its surface temperature is not easy. The surface is il- by ice needles have been made under the assumption that

defined and easily disturbed, insasihe transducers commonly they can be approximated as randomly oriented prolate sphcr-
MP 1364 used for other surfaces may thus be inappropriate for snow oids (aspect ratio 10-1) The correction factor can be
ATTENUATION AND BACKSCATTER FOR A hygrometric method is described for measuring the snow- as much as 207 less than that for equal-area spheres depending
SNOW AND SLEET AT 96, 140, AND 225 GHZ. surface temperature, the advantages are that it is non-mvasie on the detector's acceptance angle and the wanelength Ran-
Nemarich, ., et a, Dec. 1984, SR 84-35, Snow Sym- and non-radiative and that it depends only weakly on the domly oriented oblate spheroids scatter more nearly like
posium. 4th. Hanover, NH, Aug. 14.16, 1984. Pro- suface structure. The key assumption is that air at a equal-area spheres

snow surface is in saturation with the snow, the dew-point
ceedings, Vol.1, p.41-52. ADB-090 935, 3 refs. temperature of the air is thus T(s). the surface temperature MP 1871
Wellman, R.J., Gordon, B.E., Hutchins, D.R.. Turner, Consequently. under the right conditions. by measuring the DISCRETE REFLECTIONS FROM THIN LAY-
G.A., Lacombe, J. dew-point temperature 10 cm above the surface, we. in ERS OF SNOW AND ICE.
39-2947 effect, measure the surface temperature Jezek. K.C.. et al. Dec. 1984, SR 84-35. Snow Sym-
ATTENUATION. SNOWFLAKES. BACKSCAT- MP 1363 posium. 4th. Hanover. NH. Aug. 14-16. 1984. Pro-
TERING, ICE CRYSTALS, WAVE PROPAGA- OVERVIEW OF METEOROLOGICAL AND ceedings. Vol.1, p.323-331. ADB-090 935, 11 refs.
TION. SNOWFALL, RAIN. TRANSMISSION, SNOW COVER CHARACIERIZATION AT Clay. C.S.
METEOROLOGICAL FACTORS. SNOW-TWO. 39-2971
Measurements are reported for attenuation and backscatter Bates, R.E., et al, Dec. 1984, SR 84-35, Snow Sym- REMOTE SENSING. SNOW PHYSICS, ICE PHY-
at 96, 140. and 225 GHz for falling snow and for mixed 4th
snow. sleet, and rain The measurements %cre made with pogrom t Hanover, NH, Aug. 34-16, 1984 Pro- SICS, REFLECTION, RADAR ECHOES, WAVE
the Harry Diamond Laboratories Near-Millimeter Wave Mo- ceedings, Vol.. p.171-191. ADB-090 935. 6 refs. PROPAGATION, SNOW ACOUSTICS, ICE
bile Measurement Facility at the SNOW-TWO Test at Gray- O'Brien, H.W. ACOUSTICS. ELECTROMAGNETIC PROPER-
ling. MI, during the winter of 1983-1984. The dependence 39-2960 TIES.
of the attenuation and backscatter levels on frequency, snow SNOW COVER DISTRIBUTION. SNOW PHY- A new approach was decloped for computing the impulse
mass concentration. and ground-level air temperature are SICS. METEOROLOGICAL DATA. MILITARY response of a layered material Our approach is different
discussed. Measurements dade at 96 t with various A.MILI from other formulations in that we rely on a simple algorithm
combinations of transmitter and receiver polaiztations showed OPERATION, SNOW DEPTH, SNOW DENSITY, for polynomial disision rather than the usual and more cumber-
nopolantauon-relatedeffectsontheattenuationorbackeatter UNFROZEN WATER CONTENT. TEMPERA- some matrix schemes Our model is strictly %alid for
levels. TURE DISTRIBUTION. GRAIN SIZE, TESTS. normally incident pln wanecs and does not allow for dispersion
MP 1365 The performance of military airborne down-look systems, in a lossy material but we can account for geometrical

CAAOregardless of wanclength. depends upon the recognition of spreadtn ano beclee the technique can be adapted for
CATALOG OF SMOKE/OBSCURANT CHAR - differences between target and background features as steed oblique incidence The adantages of our technique are
TERIZATION INSTRUMENTS. through an intersening medium. In cold regions the back- simplicity and the impulse nature of the solution Conse-
O'Brien, H.W., ct al, Dec. 1984, SR 84-35, Snow Sym- ground may consist partially or entirely of snow coner during quently. we can compute the band limited response of the
posium, 4th, Hanover. NH, Aug. 14-16, 1984. Pro- winter months Prediction or caluat.on of system perform. layered material through a stratightforward connolution of

ceedings, Vol.1, p.77-82. ADB-090 935. ance under such conditions requires detailed characterization the impulse response with any dcsred source function In

Bowens. S.L. of snow coner. metcrological situation and. in some cases, this paper. we outline the method and discuss examples
9 subsurface features such as soil This paper presents a of radar wacs reflected from la)crs of snow and ice We

3 -2950 brief osertew of meteorological and snow eoner background suggest the method may be a con.cnient tool for modelers
WAVE PROPAGATION. TRANSMISSION. AIR measurements made at Camp Grayling. Michigan. during studying acoustic and electromagnetic reflections from snow
POLLUTION, ELECTRICAL MEASUREMENT, SNOW-TO Eight independent system tests were sup- and ice eoner
ATTENUATION, OPTICAL PROPERTIES. ported, each of which required meteorological and/or snow- ,lP 1872
SNOWFLAKES. AEROSOLS. DUST, MEASUR- coner *ground.truth" characterization Support aspro, d.
ING INSTRUMENTS, RADIOMETRY. BACK- ed at four meteorological sites and scnen snow cae EXPLOSIVE OBSCURATION SUB-TEST RE-
SCATTERING. ration locations Methodolog) is described briefly and SULTS AT THE SNOW-TWO FIELD EXPERI-

obscuration a lsting gisen of anailable data taken by CRREL in support M ENT.
The requirement for improsed quantification of obscuration of these tests Ebersole. J.F.. ct al. Dec. 1984. SR 84-35. Snow Sym-
parameters is generally recognized by those who attempt posium. 4th. Hanover. Nil. Aug. 14-16, 1984. Pro-
to measure, evaluate or predict electro-optical system perform- MP 1369
ance during penods of adnerse transmission conditions A APPROACH TO SNOW PROPAGATION MOD- ceedings. Vol I. p.34 7-354. ADB-090 935
broad spectrum of measurement denices. ranging frem simple ELING. Williams. R.R.. Bates. R.E.
to extremely sophisticated, are presently in use for making Koh G Dec 3984. SR 84-35. Snow Symposium 4th 39-2973
obscurant measurements. To minimize duplication of effort Kh G Dc18SR4-..oS
and to help disseminate information on the current status Hanover.NH. Aug. 14-16. 1984 PrcidEgs.IColE R TRAVSMISSIVITY. EXPLOSIVES. SNOW COV-
of instrumentation. the Project ManagcrforSmokeObscurants p.24

7 -259. ADB090 935. 9 refsFACOR. VISIO E T N.
tasked the U S. Army Cold Regions Research and Enginenring 39.2965 TIME FACTOR. EXPLOSION EFFECTS. SANDS,
Laboratory with initiating a catalog of instrumentation current- SNOWFALL. TRANSMISSIVITY. ATTENUA- TESTS.
ly used by goernment agencies and their contractors to TION. SNOW CRYSTAL STRUCTLRE. SOLAR A series of explosine obscuration trxnah was conducted in
make obscuration measurements January I954 as a sub-test to the S%' . Ofield expenment

RADIATION. PARTICLE SIZE DISTRIBUTION. conducted in Grs)hng. %Hl In this paper, a discussion
MP 1866 ELECTROMAGNETIC PROPERTIES. MATH. is presented of the time s5pacC-dependcnt obscuratlion effects
PERFORMANCE OF MICROPPG.'ESSOR- EMATICAL MODELS. FALLING BODIES. IN- produLced by cxplosi es deto-nated on snow ic ground coner
CONTROLLEDSNOWCRYSTALREPLICATOR. FRARED RADIATION. RADIATION ABSORP- In addition, time spate dependent thermal signatures of the
Koh. G.. Dec. 1984. SR 84-35. Snow Symposium. 4th. TION. resulting craters are presented
Hanover, NH. Aug. 14.16. 1984. Procccdings. Vol.l. The attenuation of clectromagnctic energy transmited through MP 1873
p.107-11I. ADB-090 935. 4 refs. fatlingsnos can bedetermined if ufficient infomatinrcguad. SNOW CIIEMISTRY OF OBSCURANTS
39-2954 ing the physical and optical properties of airborne snf%, RELEASED DURING SNOW-TWO/SMOKE
SNOW CRYSTAL STRUCTURE. SNOWFALL. is known Due to the complex and dynamic nature of
TRANSMISSION. ELECTROMAGNETIC PROP. falling snow the neccssary parametcrs to pretlicr tranimisriun WEEK VI.

are often difficult to measure Therefore it is necessary Cragin. J il.. Dec 1984. SR 84-35. Snow. S)tpositum.
ERTIES. SNOWFLAKES. ICE CRYSTAL REPI 1- tocarefutly) aluatcatthesnow propertienthatarcmcaarabc 4th. llanover. NIl. Aug. 14-16. 1984 Priceedings.
CAS. ARTIFICIAL SNOW. in order to identify some ical sct of ,no parametert Vol I. p 409-416. ADB-090 935
Changes in snow crystal characteristics during snows:orms that can be used to adequatel) mrodel tranmission through 39*l29Ar
are frequently obserned A continuous record of these falling nno', A basic qu nwttatlse mc.surcmcnt of faling SMOKE GRERATORS. SOV COMPOSITION.
changes is required to study the effect of sirborne snow snow that can be continuously monitnrrd is the mas conmcentra
on the Iransmission properties of electromagnctic energy lion Thus a1 approach to modeling transitittance through CHtlEMICAL ANA[ YSIS. S"OWFAI.I. INFRA.
A continuous snow crystal replicator suitable for thin task airborne snow using mass c.oncentratuon an ,.e,.f the mp.t, RED RADIATION. V1SIBil.1 rf'. P,\RTICI.E SIZE
has been developed and was field- tested at the SO%% should be tioroughly trncstigated ibis paper cpltcr DISTRIBUTION. AEROSOI.S
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MP 1874 MP 1879 cesses contribute more strongly to summer anomalies neat
SNOW AND ICE PREVENTION IN THE UNIT- SHEAR STRENGTH IN THE ZONE OF FREEZ- the ice edge The tendency for ice anomalies to be advected
EDW SATDICEPTES UN IT- S SAINET SI Tby the pattern of mean drift is apparent tn multiseason
ED STATES. lING IN SALINE SOILS. lag correlations involving subregions of the Arctic Basin
Minsk, L.D.. 1986. 28(1), p.37- 42, In Italian with Cha-iberlain, E.J., Conference Arctic '85. Proceed- and the peripheral seas (Auth. mod.)
French, German and English summaries. inps Civil engineering in the Arctic offshore. Edit- MP 1883
40-4443 ed by F.L. Bennett and J L. Machemehl, New York, MF AN L P
SNOW REMOVAL, ICE REMOVAL, ICE CON- American Society of Civil Engineers. 1985, p.566-574. GROWTH AND MECHANICAL PROPERTIES

TROL, ROAD MAINTENANCE, WINTER 4 refs.ICE.
MAINTENANCE, COUNTERMEASURES. 39-3205 Ramseier, R 0., Quebec, P.Q., Universit6 Laval, Feb.

SNOW ACCUMULATION. CHEMICAL ICE PRE- FROZEN GROUND STRENGTH, SALINE SOILS, 1972, 2
4 3p., Ph.D. thesis Corrected Oct. 1975.

VENTION, UNITED STATES. SHEAR STRENGTH, DEFORMATION, SOIL 119 refs.

FREEZING, CLAY SOILS, SANDS, SEA WATER, 39-3387

TEMPERATURE EFFECTS, TESTSICE MECHANICS, RIVER ICE, LAKE ICE, ICE

MP 1875 Laboratory direct shear strength tests were conducted on GROWTH, ICE CRYSTAL STRUCTURE, ICE

ANALYSIS OF RIVER WAVE TYPES. sand and clay soil samples as they were freezing, Samples PHYSICS, SNOW ICE. TEMPERATURE EF-

Ferrick, M.G., Feb. 1985, 21(2), p.20 9-22 0. 20 refs. prepared with seawater and distilled water were tested in FECTS, METEOROLOGICAL FACTORS, GRAIN

39-3098 a modified direct shear box at shear plane temperatures SIZE, ICE CREEP, EXPERIMENTATION.

WAVE PROPAGATION. RIVER FLOW. ICE ranging from 0 C to -5 C. The shear strengths of theJAMS, DAMS, ELECTRIC POWER, FLOODS, freezing saline clay and sand samples were observed P 1884
be significantly less than shear strengths of the fresh water SCIENCE PROGRAM FOR AN IMAGING

RAIN, MATHEMATICAL MODELS. samples. For the clay samples, these shear strength differ- RADAR RECEIVING STATION IN ALASKA.
In this paper we consider long-period. shallow-water waves ences could be accounted for principally by the 1.8 C freezing Weller, 0, et al, Pasadena, CA, U.S. National
in rivers that are a consequence of unsteady flow River point depression caused by the salts in the sea water, the Aeronautics and Space Administration, Dec. 1. 1983,
waves result from hydroelectric power generation or flow two shear strength curves nearly paralleling and overlapping 45p., 19 refs.
control at a dam. the breach of a dam. the formation or each other when plotted versus temperature below freezing
release of an ice lam. and rainfall-runoff processes. The In a similar plot for the sands, the two curves diverge Carscy, F., Holt, B., Rothrock, D.A., Weeks, W.F.

Saint-Venant equations are generally used to describe river considerably from a common strength at 0 C. It is shown 39-3415
waves. This paper is an investigation into areas which that the shear strength reduction of the saline clay soil REMOTE SENSING, ICE CONDITIONS, STA-
are fundamental to river wave modeling The analysis is pronpally the result of increased unfrozen watr content TIONS, RESEARCH PROJECTS, SEA ICE DIS-
is based on the concept that river wave behavior is determined it d that knowledge of unfrozen water content TRIBUTION, OCEANOGRAPHY. MARINE
by the balance between friction and inertia The Saint- relationships for frozen salne soil will probably allow better GEOLOGY, GLACIOLOGY, VEGETATION,
Venant equations are combined to form a system equation predictie capabilites for the shear strength in the freezing UNITED STATES-ALASKA, ARCTIC OCEAN.
that is wntten in dimensionless form. The dominant terms zone.

of the system equation change with the relative magnitudes There would be broad scientific benefit in establishing in
of a group of dimensionless sealing parameters that quantify MP 1880 Alaska an imaging radar receiving station that would collect
the friction-inertia balance These scaling parameters are EXPLORATION OF A RIGID ICE MODEL OF data fron the European Space Agency's Remote Sensing
continuous, indicating that the various river wave types and FROST HEAVE. Satellite. ERS-1_ this station would acquire imagery of the
the transitions between them form a spectrum O'Neill, K., et al, Mar. 1985, 21(3), p.281-296,29 refs. 'cc €oer from the American temtonal waters of the -aufort.

R.D. Chukchi. and Bering Seas, this station, in conjunction with
Miller, Rsimilar stations proposed for Kiruna, Sweden. and Prince

MP 1876 39-3276 Albert, Canada. would provide synoptic coverage of nearly

EFFECT OF ICE COVER ON HYDROPOWER FROST HEAVE, GROUND ICE, ICE MODELS, the entire Arctic The value of such coverage to aspects

PRODUCTION. ICE LENSES, FREEZING RATE. ICE GROWTH, ofoccanography.geology.glaciology.andbotanyisconsidered.

Yapa, P.D., et al, Sep. 1984, 110(3). p 231-23
4, 7 refs. MATHEMATICAL MODELS, FROZEN MP 1885

Shen, H.T. GROUND THERMODYNAMICS. CONTROLLING RIVER ICE TO ALLEVIATE

39-3096 A numerical model is explored which simulates frost heave ICE JAM FLOODING.
ICE96 C Ein saturated, granular, air-frec, solute-frec soil It is based
ICE COVER EFFECT, RIVER FLOW. RIVER ICE, on equations developed from fundamental thermomcchanical Deck, D.S.. IAHR International Symposium on Ice,

WATER LEVEL. DAMS, ICE CONDITIONS, considerations and previous laboratory investigations Al- 7th, Hamburg, F.R.G., Aug. 27-31, 1984 Proceed-

ELECTRIC POWER, ICE SURFACE. ICE COVER thouh adequate data are lacking for starct experimental ings, Vol.3, [1984], p.69-76, 4 refs.

STRENGTH, SURFACE ROUGHNESS. verification of the model, se note that simulations produce 39-3471
an oserall course of events together with significant specific ICE CONTROL. RIVER ICE, ICE JAMS, FLOODS,
features which are familiar from laboratory experience. ICEBOOMS ICEBREAKUP. ICECOVERTHICK.

M P 1877 Sim ulated heave histones show proper sensitivities in the N E SS ,M S , C O U N T E M E S U R ES .

EFFECT OF SAMPLE ORIENTATION ON THE shapes and orders of magnitude of output responses and M oDELS CONte REA URs.
in the relations between crucial factors such as hease rate. Many communities affected by ice jam flooding hase accepted

COMPRESSIVE STRENGTH OF MULTI-YEAR freezing rate. and overburden. the event as unpresentable Others huse approached their

PRESSURE RIDGE ICE SAMPLES- problem as one of open channel flow and implemented

Richter-Menge. J.A, ct al. Conference Arctic '85. MP 1881 standard projects such as channel modifications or dikes

Proceedings. Civil engineering in the Arctic offshore. SIMILARITY SOLUTIONS OF THE CAUCHY to combat their flooding We feel that the best approach
Edited by F.L. Bennett and J.L. Machemehl, New PROBLEM OF HORIZONTAL FLOW OF is to control the aver ice before it poses a problem, by

controlling either freeze-up or break.up This paper ad-
York. American Society of Civil Engineers,1985, WATER THROUGH POROUS MEDIA FOR EX- dresses our nsolement at two areas where ice jam flooding
p.465-475. 13 refs. PERIMENTAL DETERMINATION OF DIF- has caused sesere economic hardship and loss of life. An

13 ets. FUSIVITY. ice boom has been used to control the formation of raver
39-3196 Nakano, Y.. Mar. 1985, 8(l). p.

26 -3
1. 23 refs. ice at Oil City. Pennsylvania. and a permanent ice control

PRESSURE RIDGES, COMPRESSIVE PROPER- 39-3379 structure will be constructed on Cazenosia Creek in West

TIES, ICE STRENGTH, IMPACT STRENGTH, POROUS MATERIALS, WATER FLOW, DIFFU- Seneca. New York. to control the ner ice during break.

STRAINS. POROSITY, ICE SAMPLING. BEAU- SION, WATER CONTENT, MATHEMATICAL up.

FORT SEA. MODELS. EXPERIMENTATION. MP 1886

Matched pairs of horizontal and scrtial sea ice samples An experimental method for determining dtffusivity is studied 4TH REPORT OF WORKING GROUP ON TEST-

were taken from a multi-)ear pressure ridge in the Beaufort by ussigsimilaritysolutionsoftheCauchyprobtem ofhorizon- ING METHODS IN ICE.
Sea Each pair was tested in ui'axial constant strain- tat flow a water through homogeneous porous media The Earle. E N, et al. IAHR International Symposium on
rate compression to evaluate the cffect of sample orentation theoreticaljustification of the method is precnted by applying Ice. 7th. Hamburg, F R.G Aug 27-31. 1984. Pro
on the compressive strength The results indicate that a mathematical theorem recently defised by Van Duyn

sample orientation must be considered in the interpretation SOme important asnects of data analysis are discussed by ceedings. Vol.4. 
19 84 . p.l-41. Refs. passim.

of ridge compreusisc strength data using actual experimental data Frcdcrking. R, Gavrilo. V.P., Goodman, D.J., Hiusl-

MP 1882 er. F.U.. Mellor, M.. Petrov. i.G., Vaudrey. K.
39.3494

NUMERICAL SIMULATION OF NORTHERN ICE PHYSICS. ICE STRENGTH. AIR ENTRAIN-
MP 1878 HEMISPHERE SEA ICE VARIABILITY, 1951- MENT. ICE FRICTION. COMPRESSIVE PROP-
TRIAXIAL COMPRESSION TESTING OF ICF- 1980. ERTIES. FLEXURAL STRENGTH
Cox, G.F.N., ct al, Conference Arctic '85 Proceed- Walsh, J.E..ctal, May 20. 1985.90(C3). p4847-4865. RP X887
ings. Civil engineering in the Arctic offshore. Edit- 36 refs MP 1887
ed by F.L. Bennett and J.L. Machemehl. New York. Hibler, W.D.. III. Ross. B. FORCES ASSOCIATED WITHI ICE PILE-UP
American Society of Civil Engineers. 1985. p.476-48

8
. 39-343h AND RIDE-UP.

I I refs. SEA ICE. ENVIRONMENT SIMULATION. SEA- Sodhi. D.S. ct al. IAHR International Symposium on
Richter-Menge. J.A. SONAL VARIATIONS. ICE MODELS. DRIFI'. Ice. 7th. Hamburg. F.R.G, Aug 27-31. 1984. Pro.
39-3197ICE COVER THICKNESS. ccedings. Vol.4. [1

98
4. p.239-262. Refs. p.257-262.

ICE STRENGTHl, COMPRESSIVE PROPERTIES. The model is run with a daily time step and is forced Kovacs. A
STRESS, STRAIN DIAGRAMS. TESTS. MEASUR- by inlcrAnnually sarying fields of gcostrophic %ind and termp. 39-350C
ING INSTRUMENTS eraturc.de-rcd thermodynamic fluxes The results include ICE LOADS. ICE PILEUP. ICE OVERRIDE,
Procedures ha,, been refinei for performing constsantstrain documentation of the sensitivities to the source of the themo. FLOATING ICE. ICE MECIIANICS. ICE PRES-
rate anmal tests on ice samples The equipment i designed d)nsmic forcing data and to the number of thickness lesets SURE, ICE SOLID INTERFACE. WIND FAC-
such that the confining presure axial stress ratio remains inthethermodynamic formulation Thefieldsofice$elect) TORS. OCEAN WAVES, ANALYSIS (MATH-

constant Sample axial dtplacements arc measured inside and thickness show strong seasonal as well as inierannual
the cell on the sample and outside the cell between the %sriability The Pacific gyre is found to be %€ll.deseloped EMATICS). PRESSURE RID)GES.
cell and the loading pixton In addition to resiewing in spring and autumn but less so in winter and summer A retiew of the liteiature on shore ice pile-up and aide-

the development of the equipment and tting procedures. The simulated selocitis show no bss but considerable scatter up obserations is presenteid along with the aserage forces

data arc presented to ilustrate the problems of using outside relatis¢ to the drift of the Arctic buoys in 1979 ani 19AO asocisted .ith the phenomena Besides wandwatCr dt i.ng

displacement measurements In general, direct asial dis' An analysis of the regional mass budgets shows that the forces, ii ts titulatcd that torta surges or as, may

placement measurements on thc smpla arc eoential tn ohtain normal scasonal cycle is controlled primarily by the thcrmo)- also carry the floating ice shct farther inland. %here damage

accurate test strain rate% and ic moitult This is patistularly namic processes but that the thickness anomalies in much tcc-truciures and human htses is possible A brief review

true for brittlc ice at Io temperatures. high xtrain rates. of the Arctic are attributable primarily to itynamic procetse , preseniri v the analytical and esperimn Is uork done

and high confining pressures during %inter. spring, and autumn Thcrmo ynamic p o. to undrctand the lihasor of ice sheets in relation to its
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piling or riding up the beach A short summary of each MP 1892 MP 1896
model study that is reported in open literature is also given. AUTOMATED SOILS FREEZING TEST. ROLE OF PHASE EQUILIBRIUM IN FROST

Chamberlain, E.J., National Conference on Mi- HEAVE OF FINE-GRAINED SOIL UNDER NEG-
MP 1888 crocomputers in Civil Engineering, 2nd, Orlando, LIGIBLE OVERBURDEN PRESSURE.
HEAT AND MOISTURE ADVECTION OVER Florida, Oct. 30-Nov. 1, 1984. Proceedings. Edited Nakano, Y.. et al, June 1985, 8(2), p.50-68, 17 refs.
ANTARCTIC SEA ICE. by W.E. Carroll, (

1 9
85), Sp., 2 refs. Horiguchi, K.

Andreas, E.L., May 1985, 113(5), p.736-
7
46, 27 refs. 39-3903 40-33

39.3554 SOIL FREEZING, FREEZE THAW CYCLES, FROST HEAVE, UNFROZEN WATER CON.
ICE EDGE, HEAT LOSS, SEA ICE DISTRIBU- FROST HEAVE, FREEZE THAW TESTS. THER- TENT, SOIL WATER, SUPERCOOLING, PRES-
TION, PACK ICE, ANTARCTICA-WEDDELL MOCOUPLES, COMPUTER PROGRAMS. SURE, PHASE TRANSFORMATIONS, SOIL
SEA. An inexpensive data acquisition/control system is used to FREEZING, ANALYSIS (MATHEMATICS).
Surface-level meteorological observations and upper-air sound- control the freeze-thaw cycling and data logging in a new The role of the phase rquilbrium of water in frost heave
inp in the Weddell Sea provide the first in situ look at laboratory freezing test. The test imposes two freeze- was studied for two kinds of soil. The rate of frost
onditions over the deep antarctic ice pack in the spring. thaw cycles on four soil samples. The data logger is heave and the rate ofwater intake were measured simultaneous-

The surface.level temperature and humidity were relatively set up with 3-10 channel multiplexer cards for analog measure- ly under various rates of heat removal The experimental
high, and both were positively correlated with the northerly ment and actuator control Two of the multiplexer cards data revealed a trend common for both soils that the rate
component of the 850 mb wind vector as far as 600 km are configured for a total of 36 siglie-ended thermocouple of water intake attans its maximum at a certain critical
from the ice edge. Since even at its maximum extent, measurements which are accurate to plus or minus 0 I C rate of heat removal The data were analyzed by using
at least 607. of the antarctic ice pack is within 600 km The third multiplexer card is configured with two actuator equations accurately describing the relation between these
of the open ocean, long-range atmospheric transport of heat switches to control the temperatures of two refrigerated cir- rates. The results of the analysis indicate a serious doubt
and moisture from the ocean must play a key part is antarctic culating baths and with five double-ended channels to read about the validity of phase equilibrium in the system Alter-
us ice heat and mass budgets From one case study, the output of four linear motion DC transformers and one natively, an assumption was introduced that supercooling
the magnitude of the ocean's role is inferred at this time power supply The data cqusition/control unit is con- occurred between a frost front and an unfrozen part of
of year the total turbulent surface heat loss can be greater trolled using a HP41CX hand-held calculator and the HP- the soil It was shown that supercooling could explain
under sa.-ithrly winds than under northerly ones. (Auth.) IL serial interface loop. A thermal printer, tape cassette the data well under certain conditions

deck and x-y plotter are used to print out. store and plot
the test data. The calculator is programmed with over MP 1897

MP 1889 30 programs and subroutines to control the temperature, EXPERIMENTAL STUDY ON FACTORS AF-
ENERGY EXCHANGE OVER ANTARCTIC SEA and to reduce, print out, store and plot the test data FECTING WATER MIGRATION IN FROZEN
ICE IN THE SPRING. MORIN CLAY.
Andrea, E.L., et al. July 20, 1985, 90(C4), p.7199- Xu, X., ct al, Ground freezing. Proceedings ofthe 4th
7212, Refs. p.7211-

7
212. MP 1893 International Symposium on Ground Freezing. Sap-

Makshtas, A.P. 2-D TRANSIENT FREEZING IN A PIPE WITH poro, Japan, Aug. 5-7, 1985. Edited by S. Kinoshita
39-3640 TURBULENT FLOW, USING A CONTINUALLY and M. Fukuda Rotterdam, A.A. Balkema, 1985,
SEA ICE, ABLATION, RADIATION BALANCE, DEFORMING MESH WITH FINITE ELE- p.123-128.
HEAT FLUX. MENTS. Oliphant, J.L., Tice, A.R.
In October and November of 1981. during the US-USSR Albert, M.R.. et al, International Conference on 40-213
Weddell Polynya Expedition. we made the first measurements Numerical Methods i Thermal Problems, 3rd, Seat- FROZEN GROUND PHYSICS, SOIL WATER MI-
ever of the turbulent and radiative fluxes over the interior tIe, WA o in Therml Proe s, Edtedat- GRATION, CLAY SOILS, FROST HEAVE, DEN-
pack ice of the southern ocean The daily averaged, surface- Proceedings. Edited by
averaged sum of these fluxes--the so-called balance, which R.W. Lewis, J.A. Johnson and W.R. Smith, Swansa, SITY (MASS/VOLUME). SATURATION, SOIL
comprises the conductne, heat storage, and phase-change U.K., Pineridge Press, 1983, p.102-112, 10 refs. FREEZING, TEMPERATURE GRADIENTS,
terms-was positive for all but one day during the cruise, O'Neill. K. TESTS.
the ablation season had begun. Variability in the sum 39-3963 The amount of water migration in an unsaturated frozen
of the turbulent fluxes produced most of the variability PIPELINE FREEZING, TURBULENT FLOW soil, morin clay. was determined in horizontally closed soil
in the balance These turbulent fluxes generally correlated HEAT FLUX, HEAT TRANSFER, ANALYSI columns under linear temperature gradients. The tempera-
with the geostrophic wind-a northerly wind (in off the LLYSIS ture at the warm end of the soil column was below its
ocean) transfermng heat to the surface, and a southerly wind (MATHEMATICS), FLOW RATE. freezing point at the initial water content in order to keep
removing it. (Auth) the soil specimen always in the frozen state during testing.

The flux of water migration was calculated from the distribution
curves of the total water content before and after testing

MP 1890 MP 1894 Four factors affecting the flux. including temperature, tempera.
USE OF REMOTE SENSING FOR THE U.S. SOLUTION OF 2-D AXISYMMETRIC PHASE lure gradient, test duration and the dry density of the soil.
ARMY CORPS OF ENGINEERS DREDGING CHANGE PROBLEMS ON A FIXED MESH, were imestigated. It was found that the flux is directly
PROGRAM. WITH ZERO WIDTH PHASE CHANGE ZONE. proportional to the temperature gradient. is inversely propor-Ei tional to the square root of the test duration, decreases
McKim. H.L., et al International Symposium on O'Neill, K., International Conference on Numerical with the decrease is temperature in the power law form.
Remote Sensing of Environment, 18th, Paris, France, Methods in Thermal Problems, 3rd, Seattle, WA, Aug. and changes with the dry density The behavior of water
Oct. I-5. 1984. Proceedings, Ann Arbor, Environ- 2-5. 1983. Proceedings. Edited by R.W. Lewis, J.A. migration in unsaturated, frozen morin clay is something
mental Research Institute of Michigan, (1985j. Johnson and W.R. Smith. Swansea. U.K., Pineridge like that in the unsaturated, unfrozen soils.
p.1141-1150, Refs. p.114

7
-114

9
. Press, 1983, p.134-146, 2! refs. MP 1898

Klemas, V., Gatto, L.W, Merry, CJ. 39-3965 STRAIN RATE EFFECT ON THE TENSILE
39-3707 THERMAL CONDUCTIVITY, ENTHALPY, AR- STRENGTH OF FROZEN SILT.
REMOTE SENSING, DREDGING, SEDIMENT TIFICIALFREEZINGHEATCAPACITYPHASE Zhu, Y., ct al, Ground freezing. Proceedings of the
TRANSPORT. CHANNELS (WATERWAYS), TRANSFORMATIONS, SOIL FREEZING, 4th International Symposium on Ground Freezing,
SUSPENDED SEDIMENTS. ENVIRONMENTAL BOUNDARY LAYER, ANALYSIS (MATHEMAT- Sapporo, Japan, Aug. 5-7, 1985. Edited by S. Kino-
IMPACT. ICS). shita and M. Fukuda, Rotterdam. A.A. Balkema, 1985.
The objectives of this study %ere to review the uses of A new method is presented for solving two-dimensional p.153-157, 9 
existing remote sensing techniques for providing data in axisymmctnc heat conduction problems with phase change. 5
the Corps of Engineers dredging program, to define promising A strict discontinuity between phases is assumed, and no ,'arbee. D.L.
new techniques for monitoring dredaing operations, and to artificially smoothed enthalpy transition between phases need -10-217
recommend those techniques that should be used now and be introduced Step changes across phase boundaries in FROZEN GROUND STRENGTH. PERMAFROST
those to be developed for future use The uses for which the sensible heat capacit) and thermal conductity are accom- PHYSICS, STRAINS, TENSILE PROPERTIES.
remote sensing techniques %ere evaluated include channel modated. when the phase change isotherm cuts arbitrarily TEMPERATURE EFFECTS. DENSITY (MASSi-
surveysandcngineningconsiderations.monitoringofsedimcnt across A fixed mesh of linear triangular finite elements La- VOLUME). TESTS.
drift and dispersion during dredging operations, monitoring tent heat effccts arc accounted for through a Dirac delta
ofwaterqualityandsuspendedsedimentconcentration.dispos- functionintheheatcapacity Thisisabsorbedmathematical. Tension tests at constant rates werc conducted on remolded
at site selection and monitoning of environmental effects 1) and its effects distributed apptopriatcl) ovcr discrete mesh saturated frozen Fairbanks silt with medium density at -
at disposal sites, and long.range dredged material disposal entities in the course of ordinary Glalerlin finite clement 5 C for various machine speeds It is foune that the
management strategies procedures Computed results agree -ell with analytical tensile strength depends strongly upon strain rate and the

solutions in the limited cases where the) are available and critical strain rate for ductie.bottlc transition was about
numerkal results in more general cases behavc quite reasons- IlOOs The peak tensile strength considerably decreases

MP 1891 bly with decreasing strain rate for duct.l failure. while it slightly
FULL-CYCLE HEATING AND COOLING decreases with increasing strain rate in the brittle region

The failure strain also varies with strain rate. but the initialPROBE METHOD FOR MEASURING THER- tangent modulus is found not to be dependent upon strain
MAL CONDUCTIVITY. rate
McGaw, R.. (I9841. No.84-WA/HT-109. Sp. 32 MP 1895
refs. COMPUTATION OF POROUS MEDIA NATU- NIP "i99
39.3902 RAL CONVECTION FLOW AND PHASE KADLUK ICE STRFSS MEASUREMENT PRO-
THERMAL CONDUCTIVITY. COOLING. HEAT- CHANGE. GRAM.
ING, THERMAL DIFFUSION. ANALYSIS O'Ncill, K, ct al. International Conference on Finite Johnson, J.B.. ct al. International Cotfcrence on Port
(MATHEMATICS). TESTS. Elements it Water Resources, 5th. Burlington. VT. and Ocean Engineering under Arctic Conditions. 8th.
A modification of the traditional probe test procedur.: is June 1984. Proceedings. Edited byJ.P Laible.C A Narssxrsuaq. Greenland. Sep. 7-14. 1985 Proceed-
described which incormpratcs the cooling stage that succeeds Brebbia. W. Gray and G Pinder. Berlin. Springcr-Ver. rigs. Vol.]. tlirsholm. Denmark. Danish lydraulic
each heating stage. The improve procedure cnabes a lag. 1984. p 21J-229. 13 rcfs. Institute. 1985. p.8

8
-100. 9 rcfs.

second value of thermal conductivit) to be detcrmineJ for Albert, M.R. Cox. G F.N.. Tucker. W.B.
each test. A comparison bctween i0- two ie gfves 39-3981 40-268
a measure of the experimcntal error for thetest. -- proIdes POROUS MATERIALS. FLLID I[O.%. PHASE ICE SHEETS. STRESSES. ICF, LOADS. OFF-
a means by which ph)scal chan es within the test specimen T N ORMATIONS. CON'CTlON. HEAT SHORE STRUCt1RES. ICE CONDITIONS. ICE
may be detectcd If the ambient test temperature of the TRANSF
specimen has iftcrcd duting a test. ihe effect on the test TRANSFER. HEAT CAPACITY. BOUNDARY PRESSURE. THERMAL EXPANSION
values may also be dcermineld through a comparison of ILAYER. COMPUTER APPLICATIONS. ANAL- Cylindrical biasial sires v ens,,ts etrc wd to mcasure ice
the heting.stage and coolung-stagc temperatures YSIS (MATHIEMATICS) stress variltions as s function of depth across an i, peninsula
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on the shoreward aide (south) of Kadluk Island. The MP 1903 in at the top. The surface of the structure was initially
stresses varied in a complex manner both laterally and with PHYSICAL PROPERTIES OF SEA ICE IN THE amo th later it was roughened to investigate the effect
depth in the ice sheet. Average stresses were calculated 

oa cft o h eld e in n

and summed across the ice peninsula to determine the ice GREENLAND SEA. the fleural stiength of ice sheta were varied, and the

load acting on the structure. The maximum measured Tucker, W.B., ct al, International Conference on Pot tests weare onducted at three fxed v eloctns.

average strew and corresponding calculated structural load and Ocean Engineering under Arctic Conditions, 8th,

during the experiment were about 300 kPa and 150 MN Narssarssuaq, Greenland, Sep. 7-14, 1985. Proceed-
respectively. All significant measured stresses were caused ings, Vol.1, Horsholm, Denmark, Danish Hydraulic
by thermal expansion of the ice sheet. Institute, 1985, p.177-188, 9 refs.

Gow. A.J., Weeks, W.F.
40-275

MP 1900 ICE PHYSICS, SEA ICE, PACK ICE, ICE SALINIS MP 1907

ICE ISLAND FRAGMENT IN STEFANSSON TNES ICE CTEMPERALSUTURE, SNOW STRENGTH OF ICE.
SOUND, ALASKA. l DEPTH, GREENLAND SEA. Cole, D.M.. Sep. 1985. 107(3), p.369-374. 15 refs.
Kovaca, A., International Conference on Port and The physical properties of sea ice in the Fram Strait region 40-363
Ocean Engineering under Arctic Conditions, 8th, of the Greenland Sea sere examined durng June and July ICE STRENGTH, ICE MECHANICS COMPRES-
Naraarssuaq, Greenland, Sep. 7-14, 1985. Proceed- 1984 in conjunction with the MIZEX field program. The SIVE PROPERTIES, GRAIN SIZE, LOADS
iogs, Vol.l, Horaholm, Denmark, Danish Hydraulic properties of the pack ice in the Fram Strait are believed (FORCES), ICE CRYSTAL STRUCTURE. STRESS
Institute, 1985, p.101-115, 9 refs. to be representative of ice from many locations within the STRAIN DIAGRAMS, ICE CRACKS. TEMPERA-
40-269 Arctic Basin since Fram Strait is the major ice outflow TURE EFFECTS. FRACTURING.

ICE ISLANDS, ICE STRENGTH, ICE PHY region for the Basin Most of the ice observed and sampledGROUNDD ICE CALNGH, ICE SICS, was multi-year The majority of the firt-year see appeared Thi work presents the results of unuxtal compression tests
GROUNDED ICE, CALVING, ICE COVER to have been deformed por to enterng Fram Strait. The on freshwater pol)crystalie ice Grain size of the test
THICKNESS, ICE SALINITY, ICE DENSITY. ICE properties measured at each sampling site included salinity. material ranged from 1.5 to 5 mm. strmen rate ranged from
TEMPERATURE, STATISTICAL ANALYSIS. temperature, thickness. crystal structure and snow depth 111.000.000 to 11100Is and the temperature was -5 C The

A small ice island fragment was found in a unique location The measured salinities agreed well with those taken during grain size effect emerged clearly as the strain rate increased

southwest of Croas Island. Alaska, in April 1983 Investiga- summer at other locations in the Arctic. An important 00.000/s and persisted to the highest applied strain

tons were made to determine the thickness, salinity, density, finding was that snow depths on multi-year ice were much rates. On average, the stated increase in grain aite brought
internal temperature, and strength of the ice island ice larger than those on first-year ice. Finally, the crtal about a decrease in peak stress of approximately 31 percent.

Measurements were also made which revealed that the ice texture analysts indicated that about 75% of the ice consisted The occurrence of the grain size effect coincided with the
island was grounded. Side sean sonar, depth profiles and of congelation ice with typically columnar type crystal stu- onset of visible crackin& The strength of the material

increased to a maximum at a strain rate of Il.0001s. and
direct sounding measurements of the sea bottom revealed lure. The remnaining 25% consisted of granular ice then dropped somewhat as the strain rate increased further
that the ice island had gouged into the seabed %hen it MP 1904 to 11100Cs. Strain at peak stress ceerally tended to
was driven into shallower %aters. Implications of this NUMERICAL SIMULATION OF ICE GOUGE dcercse with both increasing grain size and incrcaseng strain
ie feature to offshore petroleum development are discussed FORMATION AND INFILLING ON THE rate. The results are discussed in terms o the deformation

SHELF OF THE BEAUFORT SEA. mechanisms which lead to the obseroed behavior,
Weeks, W.F., ct al, International Conference on Port

MP 1901 and Ocean Engineering under Arctic Conditions, 8th,

APPARENT UNCONFINED COMPRESSIVE Narssarssuaq. Greenland, Sep. 7-14, 1985. Proceed-

STRENGTH OF MULTI-YEAR SEA ICE. ings, Vol.1, Hdrsholm, Denmark, Danish Hydraulic
Kovacs, A., International Conference on Port and Institute, 1985, p.393-407, 12 refs.

Ocean Engineering under Arctic Conditions, 8th, Tucker, W.B., Niedoroda, A.W. MP 1908

Naraarssaq, Greenland, Sep. 7-14. 1985. Proceed: 40-294 TENSILE STRENGTH OF MULTI-YEAR PRES-
nanish Hyraulic ICE SCORING, BOTTOM TOPOGRAPHY, BOT- SURE RIDGE SEA ICE SAMPLES.Its, Vol1, Hgraholm, Denmark, TOM SEDIMENT, OCEAN BOTTOM, SEDI- Cox, G.F.N., et al, Sep. 1985. 107(3). p.375-380. 20
Institute, 1985, p.116-127, 4 refs.
40-270 MENTTRANSPORT. MODELS. DISTRIBUTION. refs.

ICE STRENGTH, SEA ICE, ICE LOADS, COM- COMPUTER APPLICATIONS. BEAUFORT SEA. Richter-Menge, J.A.
PRESSIVE PROPERTIES. ICE TEMPERATURE, A simulation model for sea ice-induced gouges on the shelf 40364
ICEDESITY, R RIES, TE TEM Rof the Beaufort Sea is dccloped by assuming that annual PRESSURE RIDGES. ICE STRENGTH, TENSILE
ICE DENSITY, BRINES, TESTS. occurrence of new gouges is given by a Poisson dittribution. PROPERTIES, SEA ICE, STRAINS. TESTS.
An axial double-ball load test system for determining the lcatins of the gouges are random, and distribution of goge
appwrent unconfined compressve strength of mult ier sea depths isospecified b an eponenmald distribution. Once Thirty-x constant stnun-rate untaxial tension tests wereof~~~~prfre ont-)~ veat'll depthse isu-ca sprcisure byariget dsrbuin. Oc

ice was evaluated. The effects of loading ball size. ice a gouge is formed it is subject to infilling by transport performed on vertically oiented multi-year pressure ridge
temperature, and brine free density on the apparent unconfined of sediment into the region and by local mocement of sediment samples from the Beautor Sea The tests were performed
compressive strength of the ice were investigated. Axial along the sea flour These processes are modeled by strain fates ( li t0.000 and Ii.0101s) and two temprtures
double-ball load test results are compared with those obtained assuming a sediment input based on stratigraphic considera- (-20 and -5 Q. This pper summarizes the sample presp -
from labor intensive conventional unconfined compression tions and by calculating bedload transport using methods (-on and testing techniques used mi the mpvegatpon and
tests made on similar density ice The results from the from sediment transport theory It is found that if currents losent data on the tcnsie stregth. initil tangent modt us.
two testing methods were found to agree %cry well. indicating are sufficient to transport sediment, rapid infilling of gouges and f or e th teie
that the axial double-ball load test may be used to provide occurs. strain of the ice.
a rapid method for determining an apparent unconfined coin MP 1905
pressive strength index for sce.

REVIEW OF EXPERIMENTAL STUDIES OF
UPLIFTING FORCES EXERTED BY ADFROZ-
EN ICE ON MARINA PILES.

MP 1902 Christensen. F.T., et al. International Conference on
INVESTIGATION OF THE ELECTROMAGNET- Port and Ocean Engineering under Arctic Conditions, MP 1909

IC PROPERTIES OF MULTI-YEAR SEA ICE. 8th. Narssarssuaq. Grcenland, Sep. 7-14. 1985. Pro- COMPARISON OF SPOT SIMULATOR DATA

Morey, R.M., et al, International Conference on Port ceedings, Vol.2, Harsholm, Denmark. Danish Hydrau- WITH LANDSAT MSS IMAGERY FOR DELI-

and Ocean Engineering under Arctic Conditions. 8th. lic Institute. 1985. p.529-5
42 . 30 refs. NEATING WATER MASSES IN DELAWARE

Narsaarssuaq, Greenland, Sep. 7-14. 1985. Proceed: Zabilansky. L.J. BAY, BROADKILL RIVER, AND ADJACENT

inp. Vol.i, HOrsholm. Denmark, Danish Hydraulic 40-303 WETLANDS.
Institute, 1985, p.151-167, II refs. PILE EXTRACTION. ICE ADHESION. WATER Ackleson. S.G.. cr al Aug. 1985. 60(8). p.1123-1129.
Kovacs, A. LEVEL. SHEAR PROPERTIES. FLEXURAL 5 ref.
40-273 STRENGTH. ICE COVER EFFECT. ICE SOLID Klemas. V., McKim. H.L.. Merry. C.J.

ICE ELECTRICAL PROPERTIES, ELECTRO- INTERFACE. ICE LOADS. ICE PHYSICS. CON- 40-400

MAGNETIC PROPERTIES. SEA ICE, ICE COVER STRUCTION MATERIALS. WATER RESERVES. REMOTE SENSING. HY-

THICKNESS, ICE BOTTOM SURFACE. REMOTE Ocer the last decade the problem of pile jacking has been DRODYNAMICS. RADIOMETRY. LANDSAT.

SENSING, PROFILES, ICE DETECTION. ICE stud:ed espenmentally. both in :he field and in laboratory WATER FLOW. DELAWARE BAY.
studies. This paper reviews the findinp of these studies The radiomctric and spatial qualities of SPOT simulator

STRUCTURE. ICE MODELS. BRINES. RADAR and suggests subjects for further research and Landuat-3 MSS data arc coempared as in their ability
ECHOES. to disting. sh dnffcrent water masses within Delaware Bay
Sounding of multi-year sea ice. using ;mpulse radar operating MP 1906 and a Ijament wcitwid areas. The SPOT simulator data
in the 80- to 500-MIlz frequency band. rcsealed that the SHEET ICE FORCES ON A CONICAL STRUC- contain a greater range of gray Icc-el values for all water
bottom of this ice could not al ays be detected This TURE: AN EXPERIMENTAL STUDY. areas than do the Landsat MSS data The greater spatra'
paper discusses the results of a field program aimed at Sodhi. D.S.. Ct al. International Conference on Port resolution of the SPOT simulator data procis information
finding out why the bottom of thick multi-year sea ice and Ocean Engineering under Arctic Conditions. 8th. about small-scale hydrodynamics not a%3slablc on the landsat
could not be Pofiled and at determining the elctromgnetc Nassssuaq. Greenland. Sep 7-14. 1t85 Proceed- MiS dat Both of data how1 a Plume of spectrally
(EM) properties of multi.)car sea see It was found that aG n SuP water fowing from Ioocelt Inlet into t)elaware
the bottom of the %e could not be detected when the ings. Vol.2. HIsrsholm. Denmark Danish II)draulic y The plu.-re is most vtsble in SPOT stcriiator band
ice structure had a high bone content. Because of bnnc's Institute. 1985. p.6

4
3-655. II rcfs. I (300-590 inm) and Ianduat ISS band 4 (5O.600 im)

high conductivity, its %o!ume dominates the los mechantsm Morris. C.E.. Cox. G.F.N. In both bands, the .lumc appears dark relle t tethe surround-
in first-year sea ice. and the same was found true for multi- 40-312 ing Delaware Bay water Recent h)drographi turve)s
year sea ice A two-phase d;clecmtc mising formula, used ICE PRESSURE. ICE SIEETS. OFFSIIOR. characteor the plume as an etb tidal feature with high
by the authors for descbing the EM properties of first- STRUCTURES. ICE I.OADS. FLEXURAL mceitratons o dissAce d ant. particulate organic matter
year sea ice, was modified to include the effects of the belicard to onsinale from the adjacent Canary (reck Marsh
gas pockets found in the multi.)car sea ice This three- -STRENGTII. SURFACE PROPERTIES. ICE and (;rest Marsh SPOT simulato data are found to
p-s mixture model was found to estimate the EM properties LOADS. FRICTION. EXPERIMENTATION delineate water matses with a high degree of separati.en
of the multi-)car ice studied ocer the frequency hand of Small-sialc esperiments %e c performed , determine sheet Radometrnaltt degraded :POT data pro ic ssmita resiLt
interest. The latter valucs *erc determined by I) %crtiu.al ete forces on a conical striturc The experments were I•tdWt J MSS dais. althou&gh uscful fto dehneai, g water
sounding to a subsurface target of known depth anti 2) tonduteid wi h a 45 dec cpwarl breaktig .-onlcal strutture masses, do not pfeod.i t gnol %sPaion becaue of ce--o
cross-borghole tranmission measurements which had diimercrs of I in at the waterline ind 033 nose
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MP 1910 of dielectric cowtati as well as stt-ice roughness and depth of Souse dclpths is spcified b) an tisonenal dmutrubsictt
SIMULATED SEA ICE USED FOR CORRELT A primary irbiecttse therefore a ta determne the rclatost4 Onace a gosigc is force it is subtect to infilthng b) transport

ING HE EECTRCALPROPRTIE EOFTE betweens the d~clcctnt constant and cesarotatrental paanscc. of sedirnent in:. the repirrn and i losat riooseniit of scdmntS~
ICE TH ITSETRCTAL AROERDE SALITE nairt ph7sicl prpr~sof the sn~ow coslaid total along4 the sea floot- These' ;roccises arc mtodeled b)

IC IHIS TUTRLAN AIIY tretdooopca sartabiesasitrn a sedoslecl input based cs iatigf~phs: considerz.
CHARACTERISTICS. tans anL b) calcsifatirg bcd-load transport using ituthos
Gow. AJ.. International Geoscience and Remote MP 1914 f... s..Ujient transport theory- It is folsnd that if Cutlents
Sensing Sympossiumn (IGARSS '85). Amherst. MA. IC.E CONDITIONS ON THlE OHIO AND HL.- .. f.to trlpi seiient. 2atsi innillin of soumses

Oct. 7-9. 1985. Digest. Vol. L Neaw York. Institute LIOSRVR.b7.9.oers I httee:ue~.ietat hr .nl o
of Electrical and Electronics Engineers. Inc.93 Gait. LW.. International Geoscience and Re-note tYpical grai sizes 0. the ieatfett . Ihef. this suests that
p.76-92. Sensing Symposium (IGARSS '85). Amherst. MA , 'tic 9"Ic"-" "" onl) iepiesets 011) . fes. tells

40.409 Oct. 7-9. 1985. Digest. Vol. 2. New York. Institute ~)ai
ICE ELECTRICAL PROPERTIES. SEA ICE. ICE of Electrical and Electronics Engin~eers, Inc.. 1995.
CRYSTAL STRUCTURE. ICE SALiN-ITY, p.*.

6 l6. 3 refs. NIP 1913
REMOTE SENSING. REFLECTIVITY. ICE 40.424 MAPPINC RESISTIVE SEARED FEATURES
COVER THICKNESS. ICE GROWrH. EX_ RIVER ICE. ICE CONDITIONS. ICE FORECAST. USING DC METHODS.

PERIMENTAION.ING. REMOTE SENSING. MAPPING. AERIAL Selrnin. P.V.. ct al. Arctic Energ) Technologies
PERIENTAION.SURVEYS. UNITED STATES-OlIIO RIVER. Workshop. %torgatroun. WV. Novt. 14-I5. 1984.

MIP 1911 UNITED STATES-ILLINOIS RIVER. Proceedings. U.S. Department of Encrity. Morgan-
DIELECTRIC PROPERTIES AT 4.75 GIIZ OF NI 95town Energy Technology Center. DOEIMErC.

SALINE ICES15S 8516014. Apr. 19115. V ;36.147. DF.85003360. 6 refs.
AcoNEIC S LA.iAB. Inenloa esinead SHEET ICE FORCES ON A CONICAL STRUC- Delaney. A.J.. Arconc. S.A
Rmote. S.nAi. Sypoiu al.RS Intrntina Amherst.c an RE.~ AN EXPERIMENTAL STUDY. 40-652

Rm.ot. 7.9.r 198m.osiumto (I. NewYo. nArst. Sodie. D.S.. et al. Arcttv; Energy Teehno!ogies Work. SUBSEA PERMAFROST. OCEAN BOTTOM.
MuAe Ofctia and185 Diestrolic E.NgewYrs. Inc..- shop. Morgantowvin. WV. Nos 14.15.1934 Proceed- BOTTOM SED;MENT. SOIL STRENGTH. ELEC.
1985. p.83-86. 10 refs. insL..DprnnoEeg.Mratw nryTRIC EQUIPMENT. MAPPING. MODELS.

Merw .. Tc.-rolo$) Center. DOEIMETG.8516014. Apr. (;v~ua rw obntn of appartent resosot lUsingMcrw .. 1985. p.46-54. DE85003360. 11 refs, Wetc and dot-ba9ewe.rode arrays were made a:
40-410 Morris. C.E.. Cox. G.F.N. "metal %"C- Englan3d coastw s:tes The ob~wnsc was
ICE ELECTRICAL PROPERTIES. SEA ICE. IL.E 4Ct4 t assess the verfoemanc of thes sys erats in dreetosg
SALINIT1Y. MICROWAVES. DIELECTRIC PROP- ICE PkES RE. OFFSHORE STRUCTLRES. ICE resocise seabed fettsas an nQ%osait .]i thi: pttial
ERTIES. RADIOMETRY. BIRINES. EXPERIMEN- LOADS. FLEXLRAL STRENGTH. ICE C fVE zurbs permafrost irsppunit. Ts,. site% on tax %M-n

TATCOVESR coast liccri ed fosr obsczisatsonS an bsdusck below a thin
The eoosNe . ais f.~n THICKNESS. ICE FRICTION. ICE SHEETS.SR Iser oscilllnnri A sezbolae sorey was then cotr4mscd
Thab comolex frean~ dielectric pefr=mitis, san zc FACE PROPERTIES. ICE MECHANICS. VELOCI. n- Ncu Is flub"r. Con.ecucr . si a ssit aheie the
measured at 4.75 GHz as a fiunctsin of ternperaure The TTb. dept h to bedrock beo% %- thic had been mapped by
frequency hs within the ractge used li ole researchers sl11sat C1Peis sere [afome tC:Ct.:cre shteet s'sft' Methods Znd dr-t irsmeal yeas ear It S Army
who conducted raiumonteus tess cmwrentiy ors the sameC ie forcers on a Corneal struttar The esp~remens ere Cxr- of Engineers 1,0111 The .±*t. gtrd helped t-a
set asieet The slabs were placed be taeen opens Mssegrid cons!lkted with a 45 deg. Upaard-breaking conica str..attre &ef=n the =jCg of Zppliert rceistrilty 5. cipectd t

radiators aod dielectric properties Calculated from_ the forward .. hih 5.. diameters of 1 5 Ms ai the water..e and 1)3) alrt of sr.bsea prnf.th ~e effect of water dteth so
scattering coffk=sLt The resuls sow btt rcal a-) r a: the toP Thw surface of the str'.c was ietialy te q..li of a same) . and the ertiscal Antd lt=9l resoliztron
ad imgiary (k-~) parts Co v2:3 almnost is direct proportion SAoth, later It as Ai.;ihette to unuawtgt the effect. cavaaTites of the arrays tsed Go-d qushtstise agverme-t

to the bnei ,olusnec Itoweser. the salues for k- sh'ow of surface friction on the ice ki. The thitiness sand between rdephanid resuztisy was obscred. cie-.s ith
"wee variation. probabty d=e to scatteriti. the rflorual %trength. of re shets -et ced. and the rock depts up :1o .0 ns be-is the scabed 2: Datarie

tess wreconome a theefaxd sloitis. The measusre! also. codrced in areas uhere 4s:::*c vlch-s had been
MIP 1912 ice rocces agree well wa;1 the forces predicted by plastic s=&X to estract cdorttm matron due to uhe &as
LABORATORY STUDIES OF ACOUSTIC.SCAT. hint analst. There is no0 erfect of s-doci~ the ac onetflca ruisdmnt
TERING FROM THE UNDERSIDE OF SEA ICFE. forces fo, test., coerictecd focir low caef~fnt of fractiont

(O 11 -hemsn somet isomsy effeit on the hortnta Ice *alP 1919lezek. K.C.. ct al. International Geocience and Iace isfudfrtsscnjce shteCuh ufc EOSDRTO FI MS AAC
Remote Sensing Symposium (IGARSS 85). Amhest fice a coeracera fof fco. q.w .% t rmhiww
MA.Ozt.7-9.1935. Digest.Vol. l.Nca Yir.Insti- wce forces arc higer at lower seiosotlis Th sire of OFAPORTIOXOFTIIEROSSICFSIIFLF.A.
tute of Electrical and Electronics Engineers. Inc.. :he bso~un see pIces. detrm-:ned from. a io-cr setn TARMICA.
1985. p.$7-91. analsi,. of the horizontal ac foce records. was fund :- Jezd. K C. et al. 1954. W0J6).p.5. 6 rcef..
Gow. AJ.. Stanton. T.K. be aboute -.nethird or the chasracerrile ient.'. With French =od Ger.-tsnr sutanries.
40.411 NI 96Bentley. CR
ICE ACOUSTICS. ICE BOTTOM SURFACE. SEA MEASURING MULTI-YF.AR SEA ICE TIIICK. 39*3793
ICE. ATTENUATION. REMOTE SENSING. NESS USING IMPULSE RADAR. ICE SIIEI.VziS. GROUNDlED ICE. MASS BAI.
ACOUSTIC MEASUREMENT. Kovacs. A. et al. Arctic Enrgry Techenoges Wo*. ANCE. ANTARCTICA -ROSS ICE SHELF
An analysis ha sltowin thea refiretron coefficient fot gre shop. Morgs~tasn. WV. NOs. 14.15.1934. Procieed. 7ho .ec t~r~ of a =22. trg~r- of Vouded ac in
sce is abouit .06 This coeffac;cft increaesas~cat ings5. L S Drpznrtment of Energty. Norgantoan Energy the norlh-wevtern sctor. of ;nc Res.e Shelwf has forced
%sfthe tedcays. At ftr..erscsc absis i00 Litz. catssg Techtnolosgy Center. DOE 'aIETC-35 6014. Apr 3 can ~stati of !tv~ Toeati, on:e
ts domnsaated b-:eiiendrtes a:tthe base ofthcte 1S.p5-7 Po036. esTlia adIi-ti141)c1s ~- 1-mr
tu an normal incidencer eckoes arc sgutant '~.00 .he: 195 .S..DFS0330 rf ihe s. ice ,Qhe.! ,pst e az t .e Ris ..
llt 1aciatter frolls the undsided of sea ice does Mosre). R.M h.cma . :h " utat LA Iro acc;%&t the effects

not change significantly as the tce grow oW: &f the inchl 40-645 on the sicrity _et. ad grotit ed sshich is locate near
(O to 10 c.-thckl Anttenaton s (--tto be far greatr ICE CO'iER TIIICkc\IiS5. REMOTE SEMSIN. the. -,%gaeIhe.ts timreinaes R-wonhe C-= atc
than the attenuations reported b) tang'rben -ho -efre ICnOTM SRAC.IE.TLTRFi 4 the degree to vs.as thec t.ar rsl -Vstrea of

mnasreseat hcsonafy rt! as fomth dndtt. .i~IRADAR ECHOES. SEA ICE. ICE DETECTION I c is *L n.acta t. olne
(&a=C atousric freq*Cencs) -os;uh to cocuethat the tc sl.e., is thi&C=e;n us=-g

BRINES. ICE ELECTRICAL PROPERTIFS p7ornas aid -tna" o.i a S nd %3is ereC a
NIP 1913 Sonigof in.se seA ice. risin imPuewcda 1 2422 nea Sow isir~ a.s n 0hia3k .. l east of Thomas
ISO.MHZ DIELECTRICCON'STANT M.NF.URF. in the 50. to 500.'alls ffequen... hand. :,esealed that the .. 4 bees. -.. ,4 & d IS sseriPne
M4EYIS OF SNOW COVFRLt DE'E-NDENCE ON hb.4:o of this ro .ot not jlalay --e &reto t-a rss ike =.ss !h.arsi in thai Sow UanZasf,~ n

ENVIRONMENTAL AND SNOW PACK PARAM. fon ta he !.t:.= of th aC casoM nortvh deeste to 1e,,~ ihncprerrssrmaIfrea seds
. re thec we tutr h"~ a hogh Weine Isrrnt Decas a%--u 0: = a a::Z rievl.crz th.1s, wag..-

EITERS. * t h: id;h sus hone olulne dominate.sthei .ti reeez o raesa ,rsl. r .tt
Burns. B.A.. et al. Intern-ational Geosoience and loss ateaimin frsi ear- se. ace, and th1! same .a
Remote Sensing S,.mpositsrn (IGARSS *3$1 Amnherst. fonrcc for -4--. sea, sea sit leh....r.s I NIP= 11 1920
MA. Oct. 7.9.19115. Digest. Vail 2. Nest York. Antilt. i. .is.a a repcsenu.w salvC for the ap.,r,
tute of Electrical and Electronics En4ineers. I--. -Al d~e^stn constaswt of4 itis sea ite is iiThi PRF.FERF.NTtAL ISETE~r*io% OF souND) my

1955. P.9
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. ; refs rersrt srtc'eE aaotst.ssa i'=i. FROS NIRE N~~ %N'' AVA
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L.arson. R.Vs.. Onstont. R G. Fisk. D) anJasyreteietotn sdta~ nsCpet OSO ~EOiELIGSRAE
40.420 SONONTE0%atsI'-( URAE

SNOW ~ ~ ~ ~ ~ -a C ERDSR UTO.SO ICJoahnson. J R. Inter.2na il %no% Science Weirkshasp.
TRICAL PROPERTIES. REMOTE SENSING. Mt! .Apn O c t2 54 Picet~.Apn
CROWAVES. DIELECTRIC P'ROP'ERTIES PRELIMINARY SIMIULATION STUD)Y (OF SEA CO. ISS'A torksheip Csn:::mittcc.t ;54 p 4'--
SNOW DEPTH SNOW WATER CONTENT. St*R- ICE INDIUCED) GOUGES IN THlE SEA FL.OOR. ref.,
FACE ROUGIINESS. SNOW TF5.IPFRAiT RF. Weeks. W F. et at. Arctic Encrj;s Tcchtaerij'pes Work.. 4C.01r

SNOWtga DENSITYbNas R.0.14$4 rl..ocd. RltS1.'F )PF RATIO\'. AliAl NN\( HE IyLPOS.
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MP 1921 soil moisture tension versus moisture content relationships with the simplest physical characteristics of soil and especiay
NEW CLASSIFICATION SYSTEM FOR THE are described. Over 30 soils have been tested, including the ice and unfrozen water contents. The activation energygravels, sands, silts and clays. Most of the work has of frozen soil is presented as a sum of two components:SEASONAL SNOW COVER. n conducted at soil moisture tensions less than 100 kPa activation energy of the soil skeleton and activation energy
Colbeck, S.C., International Snow Science Workshop, (I bar), but a few moisture retention curves extend to about of the unfrozen water The activation energy of frozen
Aspen, CO, Oct. 24-27, 1984. Proceedings, Aspen, 12 bars of soil moisture suction Results for one soil soil varied due to the changes of unfrozen water content
CO, ISSW Workshop Committee, t

19
843, p.179- from each type are descnbed and discussed in detail. Grain between 166 and 13.2 keal/mole.

181, 3 refs. size distributions and the two hydraulic relationships are
40-825 shown for each of the four soils. An equation suggeted

by Gardner is used to approximate both relationships. Coef-SNOW CRYSTAL STRUCTURE, METAMOR- ficients for Gardner's equations for several different soils
PHISM (SNOW), SNOW WATER CONTENT, have been obtained --d are tabulated. MP 1929
FREEZE THAW CYCLES, CLASSIF1C. '-. =.. PREDICTION OF UNFROZEN WATER CON.
ICE CRYSTAL GROWTH, SNOW MELTING, MODEL FOR DIELECTRIC CONSTANTS OF TENTS IN FROZEN SOILS BY A TWO-POINT
SNOW COVER, GRAIN SIZE. O N-POINT

It is necessary to assign tmrrs to snow crystals so that FROZEN SOILS. OR ONE-POINT METHOD.
we can refer to them at any time. TCSI (1954) suggested Oliphant, J.L, Freezing and thawing of soil-water sys- Xu, X., ct al, International Symposium on Ground
five classes of snow crystals but many ir ,c.tant types of tems. Edited by D.M. Anderson and P.J. Williams, Freezing, 4th, Sapporo, Japan, Aug. 5-7, 1985. Pro-
crystals were not included. Sommerfel. ' 969) and then New York, NY, American Society of Civil Engineers, ceedings, Vol.2, [Rotterdam, A.A. Balkema, 1985j,
Sommerfeld and LaChapelle (1970) sugg", u a classification 1985, p.46-57, 17 refs. p.83-87, 5 refs.
bL..ed on processes because, if the processes could be correctly 40.617 Oliphant, J.L., Tice, A.R.
Identified, information would be provided about both crystal FROZEN GROUND PHYSICS, SOIL COMPOSI- 40-669
shapes and metamorphic processes. Unfortunately, many TION GROUND THAIN, UNLOZEN FROZEN GROUND, UNFROZEN WATER CON-
of the names used--equitemperature, temperature grad." TION, GROUND THAWING, UNFROZEN
and melt.freeze--can misrepresent the processes responsible WATER CONTENT, DIELECTRIC PROPERTIES, TENT, DENSITY (MASS/VOLUME), TEMPERA-
for generating those shapes. Other terms are suggested TEMPERATURE EFFECTS, NUCLEAR MAG- TURE EFFECTS.
here in hopes of correctly describing snow crystals. Only NETIC RESONANCE. The unfrozen water content in frozen sils, with different
the major catelores are dealt with here; a more detailed The dielectric constant of frozen soils is made up of contribu- initial water content, dry density and molality, was determined

ssiction wsll be published later, osro ecby the nuclear magnetic resonance technique. Resultsv'asillatin wll e pblihedlatr, ions from each phase--minerl, ice, air and liquid water show that the unfrozen water content in frozen morin clay

MP 1922 -in the soil. The apparent dielectric constants of three show th the unoze water content is foe oo clay
REVIEW OF ANAL I' CAL METHODS FOR soils, a kaolinite, Morin clay and Palouse silt-loam, were changes with the initial water content and the dry density
GROUND THERMA- REGIME CALCULA- measured under both thawed and frozen conditions at vanous only within a range of three percent of the dry soil weight,

it and increases with the increase in the molaslity linearly because
TIONS. temperatures and various water contents using time domain of the linear freezing point depression. The curves ofLunardiONSi, V.., Thrmal deal considerations in froz- reflectometry (TDR). Nuclear magnetic resonance (NMR) the unfrozen water content vs temperature are quite Parallelwas used to measure the unfrozen water contents of these w
en ground engineering. Edited by T.G. Krzewinski soils at subfreezing temperatures. The NMR data were with the change in the initial water content and rotsz
and R.G. Tart, Jr., New York, NY, American Society used to calculate the volume fractions of the ice and liquid little bit counterclockwise with the increase in the dry

R.G Tatdensity. On the basis of the data mentioned above,
of Civil Engineers, 1985, p.204-257, 33 refs. water phases in the TDR experiments. It was found two-point method by the measurements of two freezing points
40-630 that a mixing model for the apparent dielectric constant at two different initial water contents, and a one-point methodPERMAFROST THERMAL PROPERTIES, FROZ- of the soil samples assuming spherical air, ice and minderal by the measurement of ,he unfrozen water content at -
ENclusios in a water matrix was able to closely fit the I C if the initial water content and its freezing point areREGME , HEAT TRANERTU SERUCTUR TDR data. To obtain the best fit it was necessary to given, is
REGIME, HEAT TRANSFER, STRUCTURES, use an average dielectrsc constant for water somewhat less w' is presented. Errors of predicting the unfrozen
HEAT BALANCE, PHASE TRANSFORMA- than that for bulk water. The mixing model can be used water content are 1-3% on the average for the two-point
TIONS, STEFAN PROBLEM, ANALYSIS (MATH- for the interpretation of TDR data obtained us the field. ethod and 1% or so for the one-point method.
EMATICS). This allows for the measurement of unfrozen water contentsusing TDR at temperatures just below 0 C, where the liquid
MP 1923 water phase makes up a significant portion of the TDR
THAWING OF FROZEN CLAYS. signal. MP 1930
AnJerson, D.M., et al, Freezing and thawing of soil- MP 1927 FROST JACKING FORCES ON H AND PIPE
water systems. Edited by D.M. Anderson and P.J. FROST HEAVE OF FULL-DEPTH ASPHALT PILES EMBEDDED IN FAIRBANKS SILT.Wilhtams, New York, NY, American Society of Civil CONCRETE PAVEMENTS. Jhsn .. taItrainlSmoim o
13ngineers, 1985, p.1-9, 11 refs. CNRT PAE NS.Johnson, I.B., et al, International Symposium on
Tice, A.R. Zomerman, I., et al, Freezing and thawing of soil-water Ground Freezing, 4th, Sapporo, Japan, Aug. 5-7,1985.
40-612 systems. Edited by D.M. Arderson and P.J. Wil- Proceedings, Vol.2, (Rotterdam, A.A. Balkema,

GROUND THAWING, CLAYS, SOIL WATER liams, New'rork, NY, American Society of Civil Engi- 1985, p.12 5-133, 5 refs.N I, neers, 1985, p.66-76, 12 refs. Esch, D.C.GRATION, GROUND ICE, ICE NUCLE N, POR- Berg, R.L. 40.676OUS MATERIALS, LATENT HEAT, UNMZEN 40-619 FROST HEAVE, PILE EXTRACTION, PIPELINETURE EFFECTS, PHASE TRANSFORMATIONS. FROST HFAVE, PAVEMENTS, BITUMINOUS SUPPORTS, SHEAR STRESS, PERMAFROSTTUE 1 S PCONCRETES, THAW WEAKENING, SOIL WA- DISTRIBUTION, FOUNDATIONS, TEMPERA-
MP 1924 TER, SOIL STRXUCTURE, FROST PENETRA- TURE EFFECTS, FROZEN GROUND MECHAN-
PARTIA.LVI RIFICATION OFATHAW SE '. TION, CRAIN SIZE, TESTS, HEAT TRANSFER, ICS, FROST PENETRATION, COUNTERMEAS-

IENT MODEL. . MOISTURE TRANSFER, FROST RESISTANCE. URES.
Guymon, G.L., -t al, Freezing and thawing of soil- During 1984 and early 1985 frost penetration, frost heave The msnitude and variation of forces and shear stresses.
water systems. Edited by D.M. Atdcrscn and P.J. and thaw weakening were monitored on two full-depth test caused by soil frost heaving, for a pipe pile and an H
Williams, New York, NY, American Society of Civil sei.tint at CRREL. The subgrade soil beneath one test pile were determined as a function of depth along the upper
Engineese, 1985, p.18-25, 6 refs. section vas s lean c'"y and the subgrade soil beneath the 3 m of the piles for two consecutive winters. The maximum
Berg, ..L., Ingertail, J. second test section was Hanovet silt. Laboratory frost frost heaving forces on the H pile during each winter were
40.614 suceptibility tests were corducted for each soil, as were 943 kN and 899 kN The maximum frost heaving force
GROUND rHAWING, SEI LEM NT (ST C moisture retention curves and curves relating moisture content on the pipe pile was 703 kN Maximum local shear

T TRUC- and unsaturated hydratic condxitivity Results from the stresses for the H pile were I MPa and 903 kPa for the
TURAL), HEAT TRANSFER, MOISTURF labuatory tests were used with FROSTID, a coupled heat two winters The maximum local shear stress for the
TRANSFER, FROS7 HEAVE, FREEZE THAW and mass flow computer model, a simulate performance pipe pile was 896 kPa Maximum average shear stresses
C% CLES. MODELS, 7 HAW WEAKENING, or the field tca sections. FIrOSTIB had never been iver the two winters were 324 kPa and 427 kPa for the
TESTS. applie.i to a cohesive soil similar to the lean clay. Results it pile and 324 kPs for the pipe pile. Maximum heaving
Results from a one-dinensional model that eattmates frost fror model 0.nulations on botil soils agreed well, i e within forces and hear stresses occurred dunng periods of maximum
heave and thaw settlement are compared to laboratory soil about 15% with field measurements of frost heave and frost cold and soil surface heave magnitude. These wcr,
columndiac. The model is based upon well known equat:ons penetration with time related to the depth of frost for most of the winter -

that de.:nbe heat and moisture flow :n sails Processes MP 1928 the soil was frozen completely to the permafrost tab..
in freezinr or thawing zones aew approximsttd by a lumrd CREEIP STRENGTH, STRAIN RArE, TEMPERA-
zstherml heat budget approach as ,"all as phenomeno'gical TURE AND UNFROZEN WATER RELATION-
equations that account for overburien effects and reduced N OILA
fluid movement due to ice formation. Labretory soil SHIP IN FROZE, SOIL.
columr data were obtained for one-dimensional freezing and Fish, A.M., International Symposium on Ground MP 1931
then thawing of a sit doll The model results accurately Freezing, 4tti, Sapporo, Japan, Aug. 5-7, 1985. Pro- SHEAR STRENGTH ANISOTROPY IN FROZEN
estimate temperature dstributions and pore water p, zssures ceedlngs, Vol.2, tRotterdam, A.A. Balkema, 19851, SALINE AND FRESHWATER SOILS.
durinr, thawing. p.2 9-36, 32 refs. Chamberlain, E.J., International Symposium on
MP 1925 41.661 Ground Freezing, 4th, Sapporo, Japan, Aug. 5-7, 1985.
HYDRAULIC PROPERTIES OF SELECTED FROZEN :ROUND STRENGTH, SOIL CREEP, Proceedings, Vol.2, (Rotterdam, A.A. Balkema,
SOILS. STRAINS, FROZEN GROUND TEMPERATURE. 19851, p.189-194, 2 refs.
Ingersoll, J., et al, Freezing and thawing of soil-wates UNFROZEN WATER CONTENT, FROZEN 40-687
systems. Edited by D.M Andersen and PTI. Wil- GkOUND PHYSICS, COMPRESSIVE PROPER- FROZEN GROUND STRENGTH, SHEAR
liams, New York, NY, Arnertcn Society of Civil Engi- TIES, TEMPERATURE EFFECTS, ANALYSIS STRENGTH, ANISOTROPY, SALINITY,, CLAY
neers, 1985, p.26-35, 4 rofs. (MATHEMATICS) SOILS, SANDS, TESTS.
Berg, R.L. A relationship was deveop.l beiween maximum (peak) Theshearstrengthanisotropyoffrozenfreshwater andseawater
40-615 strength, strain rate, strain, and temperature using dasta on clay and sand soils was tnvestigated using the direct shear
SOIL WATER, FROST HEAVE, SETILi.MENT uiosi, ,ompression of remold.J frozen Fairbanks silt oh- technique Samples were sheared at angles of 0, 30, 60
(STRUCTURAL), FREEZE THAW CYCLES, tamed in ti"e temperature range from .0 5 to -10 C at and 90 degrees between the shear and freezing planes Be-
PAVEMENTS, TENSILE PROPERTIES, SOIL constant strain rates (CbR) that varied between 1/100 and cause of variations in sample density, there was considerable

LI/! 00 000/s It is shown that three principal parameters scatter in the data This scatter sor, the relationship
STRUCTURE, GRAIN SIZE, MATHEMATICA ol frozen ,oi! deitne t1 e -agnitude of strength at I givcn of the maximum shear strength to the angle between the
MODELS. strain rate. the instantaneous strenoth, the activation energy, shear and freezing planes were accounted for by conducting
The method and equipment used to coincidentally determine and the strain hardening parameter all relate to each oiuer multiple linear regression analysis on empirical equations
the hydraulic cnductivity verjs soil moisture tension and Their absolute values depend upon temperature and are linked relating the tcsL variables to the shear strength
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MP 1932 MP 1936 where particles are fully rounded at slow growth rates and

SOIL-WATER POTENTIAL AND UNFROZEN MECH kNICAL PROPERTIES OF MULTI-YEAR low temperatures.
WATER CONTENT AND TEMPERATURE. PRE6SURE RIDGE SAMPLES. MP 1940
Xu, X., et al, 1985, 7(1), p.1-1

4, 8 refs., In Chinese Richter-Menge, J.A, Arctic Oceanography Confer- ICE JAM FLOOD PREVENTION MEASURES:
with English summary. ence and Worksl op, Hattr.sburg, MS, June 11-14, LAMOILLE RIVER AT HARDWICK, VER.
Oliphant, J.L., Tice, A.R. 1985. Proceedings, U.S. Department of the Navy MONT, USA.
40-783 1985, p.244-251, 19 refs. Calkins, D.J., International Conference on the Hy.
FROZEN GROUND TEMPERATURE, NU- 40-960 draulics of Floods and Flood control, 2nd, Cambridge,
CLEAR MAGNETIC RESONANCE, UNFROZEN PRESSURE RIDGES, ICE MECHANICS, COM- England, Sep 24-26, 1985 Proceedings, Cranfield,
WATER CONTENT, SOILWATER, SOILSTRUC- PRESSIVE PROPERTIES, TENSILE PROPER. Bedford, England, BHRA, The Fluid Engineering
TURE, WATER CONTENT, FREEZING POINTS, TIES, ICE DFNSITY, MECHANICAL TESTS, Centre, 1985, p.149-168, 4 refs.
SOIL CHEMISTRY, SOILTEMPERATURE, DEN- SALINITY. 40-1012
SITY (MASS/VOLUME). Over 500 laboratory tests have recently been completed ICE CONTROL, ICE JAMS, RIVER ICE, FLOODS,
Soil-water potential was determined by the extraction method on ice samples collected from multi-year pressure ridges WATER LEVEL, TOPOGRAPHIC EFFECTS,
and four factors affecting the soit-water potential, including in the Alaskan Beaufort Sea. Tests were performed in COUNTERMEASURES.
water content, soil type, dry density and temperature, were uniasial constant-strain-rate compression and tension and in Prevention of ice-induced flooding is very difficult, but the
investigated. The unfrozen water content of frozen soils confined compression The tests were conducted at two impact can be minimized if the winter ice regime can be
wa

t 
determined by the pulsed nuclear magnetic resonance temperatures, -5 and -20 C, and four strain rates ranging altered The Lamoille River at Hardwick, Vermont, is

technique and three factors affecting the unfrozen water from 1/100 to 1/100,000/s This discussion s-mmanzes a steep, shallow stream during non-ice periods. Under
content, including initial water content, dry density and the sample preparation and testing techniques used in the ice jam conditions stage increases of 1-2 m above the elevation
at concentration, were investigated. Results have shown imestgation and presents data on the compressive, tensile of the floodplain have been measured Several experimental
that the soil-water potential in the unsaturated, unfrozen and confined compressive strength of multi-year ndge samples measures hase been implemented to minimize the ice jam
sods decreases both with the decrease in the water content This information is necessary for designing arctic structures flood levels, their performance was evaluated for the winter
ad with the increase in the dispersion of the soil and and vessels that must withstand the impact of a multi- of 1983-84.
increases with the increases in the dry density and temperature. year pressure ridge MP 1941
The unfrozen water content of frozen soils changes slightly

with the initial water content and the dry density within MP 1937 GEOPHYSICAL SURVEY OF SUBGLACIAL
the range of 3% for the monn clay and increases sharply EXPERIENCE WITH A BIAXIAL ICE STRESS GEOLOGY AROUND THE DEEP-DRILLING
with the increase in the salt concentration. SENSOR. SITE AT DYE 3, GREENLAND.

MP 1933 Cox, G.F.N., Arctic Oceanography Conference and Jezek, K.C., et al, 1985, No 33, p 105-110, 14 refs.
Workshop, Hattiesburg, MS, June 11-14, 1985. Pro- Roeloffs, E.A., Greischar, L L.

EFFECTS OF SOLUBLE SALTS ON THE UN- ceedings, U.S. Department of the Navy, 1985, p.252- 39-3575
FROZEN WATER CONTENTS OF THE LANZ- 258, 10 refs. GEOPHYSICAL SURVEYS, GLACIER BEDS,
iOU, PRC, SILT. 40-961 GLACIAL GEOLOGY, SUBGLACIAL OBSERVA-
Tice,AR.,etal,June 1985,7(2),p99-109,InChinese ICE PRESSURE, ICE STRENGTH, STRESSES, TIONS, BOREHOLES, TOPOGRAPHIC FEA-
with English summary, 29 refs For English ver- LOADS (FORCES), OFFSHORE STRUCTURES, TURES, GEOMORPHOLOGY, RADAR ECHOES,
sion see 39-2916. ICE MECHANICS, ICE LOADS, TESTS, SEA ICE, TECTONICS, GREENLAND.
Zhu, Y., Oliphant, J.L. ICE NAVIGATION. MP 1942
40-830 A biaxial ice stress sensor has been developed to measure SIMPLE DESIGN PROCEDURE FOR HEAT
UNFROZEN WATER CONTENT, FROZEN the magmtude and direction of the principal stresses in TRANSMISSION SYSTEM PIPING.
GROUND PHYSICS, SALINE SOILS, ELECTRI- an ice sheet Controlled laboratory tests indicate that Phctteplace, GlntersocietyEnergyConversionEngi-
CAL RESISTIVITY, SOIL CHEMISTRY. the sensor has a resolution of 20 kPu and an accuracy
Phase composition curves are presented for a typical saline of better than 10. under a variety of loading conditions neenrng Conference, 19th, San Francisco, CA, Aug.
silt from Lanzhou and compared to some silts from Alaska The sensor has been successfully used to measure thermal 19-24, 1984 Proceedings Vol 3, American Nu-
The unfrozen water content of the Chinese silt is much ice pressures in lakes and ice loads on a caisson-re'..,,-d clear Society, 1984, p.17 48 -17 52 , 4 refs.
higher than the Alaskan silts. This higher amount is island in the Beaufort Sea. 40-1688
due to the large amount of soluble salts present in the COST ANALYSIS, HEATTRANSMISSION, PIPE-
silts from China which are not present in the silts from MP 1938
interior Alaska When the salts are removed, the unfrozen NUMERICAL SIMULATION OF SEA ICE IN. LINES, LOADS (FORCES), DESIGN, ANALYSIS
water contents are then similar for the Chinese and Alaskan DUCED GOUGES ON THE SHELVES OF THE (MATHEMATICS), HEATING, COOLING, HEAT
silts. We have introduced a technique for correcting the POLAR OCEANS. LOSS
unfrozen water content of partially frozen soils due to high Weeks, W F, et al, Arctic Oceanography Conference Piping systems represent the major portion of the total costof mst district heating applications and constitute a barnr
satconcentrations Thiscorrection s possible by calculating and Workshop, Hattiesburg, MS, June 11-14, 1985 too their widespread implementation This paper presents
the modality of the unfrozen water at each temperature Proceedings, U S Department of the Navy, 1985, th d le ttese s
from a measurement of the electrical conductivity of the Procedig, U6 e pva methodology for least-cost design these satem under
extract of a saturated paste p259-265, 16 refs. realistic conditions of varying load Cost-efective design

Tucker, W.B. of piping for district he ang and cooting applications requires
MP 1934 40-962 careful consideration of the sartous components of the owning
WATER MIGRATION IN UNSATURATED ICE SCORING, COMPUTER PROGRAMS, and operating costs These costs are included in the
FROZEN MORIN CLAY UNDER LINEAR TEM- MATHEMATICAL MODELS, ICE SHELVES, formutation of an optimizatin problem to determine the
PERATURE GRADIENTS. SEA ICE, SEDIMENT TRANSPORT, OCEAN mmum cost design on a yearly cycle basis.
Xu, X., et al, June 1985, 7(2), p.111-122, 14 refs, In BOTTOM, DISTRIBUTION, STATISTICAL MP 1943
Chinese with English summary. ANALYSIS, STRArlGRAPHY, OCEAN CUR- NITROGEN REMOVAL IN WASTEWATER STA-
Oliphant, J.L, Tice, A R. RENTS BILIZATION PONDS.
40-831 A simulation model for sea ice-induced gouges on the shelves Reed, S.C., (19831, 13p. + igs., Presented at 56th
SOIL WATER MIGRATION, CLAY SOILS, of the polar seas is developed by assuming that the annual Annual Conference of the Water Pollution Control
FROZEN GROUND PHYSICS, SATURATION, occurrence of new gouges is given by a Poisson distribution. Feleration, Atlanta, Georgia, Oct 2-7, 1983 Un-
TEMPERATURE GRADIENTS. the tocations of the gouges are random, and the dstribution published manuscript 14 refs

of gouge depths is specified by an exponesitl distribution 40-1089
MP 1935 Once a gouge is formed it is infitled by assuming z sediment WASTE TREATMENT, WATER TREATMENT,
PRESSURE RIDGE MORPHOLOGY AND input based on stratigraphic considerations and by .;lculating WATER POLLUTION, PONDS, COUNTER-
PHYSICAL PROPERTIES OF SEA ICE IN THE bed-load transport using methods from sediment transport M
GREENLAND SEA. theory If currents are sufficient to transport sediment. MEASURES. DESIGN CRITERIA, LAND REC-

rapid infilling of gouges occurs In that .hese threshold LAMATION, CHEMICAL ANALYSIS.
Tucker, W.B, et al, Arctic Oceanography Conference i.urrients are small for typtc.al grain sizes, this suggests that A rational procedure for estimailig nitrogen removal in faculta-
and Workshop, Hattiesburg, MS, June 11-14, 1985. ihe gouging record commronly represents only a few tens tsc sastcsater stabilization ponds has bees developed and
Proceedings, U.S. Department of the Navy, 1985, of years validated he procedure. based on first order plug flow
p.214-223, 13 refs kinetsr is dependent on pH. temperattre and residence
Gow, A.J., Weeks, W.F MP 1939 time The model was developed from extensise data ob.
40-957 TEMPERATURE DEPENDENCE OF THE EQUI- taiied at four facultative ponds in various parts of the US
PRESSURE RIDGES, ICE STRUCTURE, ICE LIBRIUM FORM OF ICE. and was vatidated with independent data from five pond

PHYSICS, SEA ICE, SALINITY, GROUNDED Colbcck, S C, Sep 1985, 72(3), p 726-732. 25 refs systems in the L S and Canada The procedure should
L 40-981 be useful whenevcr s)stcm design criteria require nitrogen

ICE, ICE CRYSTAL STRUCTURE, ICE FLOES, ICE removal or nitrification It should be particularly helpful
GREENLAND SEA. ICE CRYSTAL GROWTH, ICE CRYSTAL STRUC- for the pond component of land treatment systems when
Field investigations of pressure ridge sails have shown that TURE, SNOW CRYSTAL STRUCTURE, TEM- nitrogen is the limiting design parameter
ridge height is limited by the thickness of the ice that PERATURE EFFECTS. PLATES, SURFACE MP 1944
deformed Sail height and width can be convenitl) ROUGHNESS. EXPERIMENTATION PROBLEMS WITH RAPID INFILTRATION-A
expressed as functions of the thickness of the ice blocks individual crystals arc grown under .ontrolled conditions POST MORTEM ANALYSIS.
contained in the ridge Surface dimensions of the blocks at temperatures bctween -06 and -20 C at rates us low Reed. S C , et al, I 984j, i7p + rigs , Presented at
are also related to ice thickness Ridge height ma) be as I 10.000 g car and supercaturations as tow as 65 x
determined by the ability of the parent sheet to support 1,10.000.00 The transition between the kinetic growth 57th Annual Conferce of the Water Pollution Con-
the loading imposed by the ridge or by the type of failure form aid the equilibri ,m form is .learl) distinguished at trol Federation. New. Orleans. LA. Oct 1-4. 1984
occurring Some insight into the structure of ridge keels teinperatures between -2 and -10 C where the equilibrium Lnrolishcd manuscript 7 refs
may result from detailed study of the sails The ph sl ial form is a ,sell rounded plate with an aspect ratio of about Crites. R.W., Wallace. A I
properties of sea ice in the Fram Strait region of the Greenland 2 5 At temrpetaturcs belouw -11 C the equilibrium form 40-1086
Sea were examined as part of the MIZEX field program is a hexagonal prism of about the same aspect ratio Fois WATER rREA MIENT. WASTE I REATMENT.
in 1984 The properties measured at each sampling site transitiin .inodc, with the rapid increase in surfac roughen- SER. DESIGN. COST
included salinity. temperature, thickness, crystal structure ing on the prism faes at temperatures abuse -10 C Th SEEPAGE, GROUND WA
and snow depth The measured saliitties agreed well equili'rium form is a fully rounded particle lust below 0 ANALYSIS
with those measured elsewhere in the Arctic during summer C although %e had expecled the fall) rounded partic to Rapid infiltration i% a rclabic and csit effc,.tve tc.hnique
Crystal texture analysts indicated that about 75-, of the preval down o at least -5 C Furthermore. there are for wastcaier iieatment Over 300 municipa systems
ice consisted of columnar type cr)stal structut The unesitlced diffren ces bctween these experimental results arc isa.uccsfi use in the tnited States A few of
remaining 25% consisted of granuar ice and obsrciitins oil .rystals friom the scasinal sn,ow civcr the re.cnhi -i,.strucicd %ys.cms have not satisfied all design
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expectations. particularly with respect to the amount of was. MP 1951 MP 1957
tewater that can infiltrate within the time allowed Coffee- DIELECTRIC STUDIES OF PERMAFROST THEORY OF NATURAL CONVECTION IN
tion of these problems often requires additionsl construction
and increases costs but the cumulative effect is also to USING CROSS-BOREHOLE VHF PULSE SNOW.

raise general concerns within the profession regarding the PROPAGATION. Powers, D., et al, Oct. 20, 1985, 90(D6), p.10 ,6 4 1-

suitabilityandapplicabilityofthebasicconcept. Ananalysis Arcone, S.A., et al, May 1985, No.85-05, Workshop 10,649, 31 refs.
of the failures, and some of the problem systems was conducted on Permafrost Geophysics, Golden, Colorado, Oct. O'Neill, K., Colbeck, S.C.
and this paper will describe the results 23-24, 1984. Proceedings, p.3-5, ADA-157 485, 1 40-1224

ref. SNOW PHYSICS, CONVECTION. THERMAL

MP 1945 Delaney, A.J. CONDUCTIVITY, HEAT TRANSFER, MASS

WETLANDS FOR WASTEWATER TREATMENT 40-1290 TRANSFER, PHASE TRANSFORMATIONS,

IN COLD CLIMATES. PERMAFROST PHYSICS, DIELECTRIC PROP- POROUS MATERIALS, WATER VAPOR, LA-

Reed, S.C., et al, tl9843, 9p. + figs., Presented at ERTIES, BOREHOLES, GROUND ICE, ELEC- TENT HEAT, MATHEMATICAL MODELS,

Water Reuse Symposium, 3rd, San Diego, CA, Aug. TROMAGNETIC PROPERTIES, RADAR THEORIES.

26-31, 1984. Unpublished manuscript. 13 refs. ECHOES, WAVE PROPAGATION, SOIL STRUC- Buoyancy-dnven flows of air in snow arc modeled including

Bastian, R., Black, S., Khettry, R. TURE, PERMAFROST THERMAL PROPERTIES. bethe effectrof phaseapornge and iceis mportant bcause hoflatent

40-1087 heat terms in the energy equation. Upper boundaries
WASTE TREATMENT, WATER TREATMENT, MP 1952 of the snow are taken as either permeable or impermeable,

COLD WEATHER PERFORMANCE, WATER IMPULSE RADAR SOUNDING OF FROZEN with temperature or heat flux specified at the lower boundary

LEVEL, GROUND WATER, VEGETATION FAC- GROUND. When the ratio of thermal to mass diffusivity is greater

TORS, SATURATION. Kovacs. A., et al, May 1985, No.85-05, Workshop on than I, phase change intensifis convection. When this

Permafrost Geophysics, Golden, Colorado, Oct. 23. ratio is less than I, phase change damps convection The
24,1984. Proceedings, p.28-40, ADA-157 495, 1 ref, effectsofpermeabletopanduniformheatfluxbottomboundary

conditions on heat transfer are quantified and described
MP 1946 Morey, R.M. as linear fun.ttons of Ra/Ra(cr), where R3 is the Rayleigh
DESIGN, OPERATION AND MAINTENANCE 40-1295 number and cr refers to the critical value for the onset
OF LAND APPLICATION SYSTEMS FOR LOW FROZEN GROUND PHYSICS, RADAR ECHOES, of Benard convection The slope of each function depends
COST WASTEWATER TREATMENT. GROUND ICE, ICE DETECTION, SOUNDING, only on the thermal boundary condition at the lower boundary

Reed, S.C., t19833, 26p. + f:6., Presented at Work- PIPELINES, PINGOS, ELECTROMAGNETIC If a snow cover is inclined, Rayleigh convection occurs

shop on Low Cost Waste water Treatment, Clemson, PROSPECTING, ICE VOLUME. for any nonzero Rayleigh number Velocity profiles for

SC, Apr. 19-21, 1983. Unpublished manuscript. 3 Pflows in inclined layers with permeable tops are derived,

refs. aP and it is found that velocity is proportional to Ra sin phi,
MP 1953 where phi is the angle of inclination from the horizontal.

40-1088 ANALYSIS OF WIDE-ANGLE REFLECTION The numerical results for different boundary conditions com-
WASTE TREATMEN',T, WATER TREATMENT, AND REFRACTION MEASUREMENTS. pare reasonably well with experimental results from the titers-

SEEPAGE, VEGETATION FACTORS, DESIGN Morey, R.M., et al, May 1985, No.85-05, Workshop ttre
CRITERIA, LAND RECLAMATION, SATURA- on Permafrost Geophysics, Golden, Colorado, Oct. MP 1958
TION. 23-24, 1984. Proceedings, p.53-60, ADA-157 485, 6 FORWARD.SCATrERING CORRECTED EX-

refs. TINCTION BY NONSPHERICAL PARTICLES.

MP 1947 Kovacs, A. Bohren, C.F., et al, Apr. 1, 1985, 24(7), p.1023-10
2 9,

INCIDENTAL AGRICULTURE REUSE AP- 40-1299 For another source see 39-2966. 16 refs.

PLICATION ASSOCIATED WrfH LAND RADAR ECHOES, SUBSURFACE INVESTIGA- Koh, G.

TREATMENT OF WASTEWATER-RESEARCH TIONS, DIELECTRIC PROPERTIES, REFLEC- 401223

NEEDS. TION, REFRACTION, MATHEMATICAL MOD. SNOWFLAKES, LIGHT SCATTERING, SNOW

Reed, S.C., Environmental Engineering Research ELS, WAVE PROPAGATION CRYSTAL STRUCTURE, PARTICLES, ICE NEE-

Council Workshop-Water Conservation and Reuse DLES, ANALYSIS (MATHEMATICS).

in Industry and Agriculture. Research Needs, Kiawah MP 1954 Measured extinction of light by particles, especially those

Island, South Carolina, Mar. 3-6, 1982. Proceedings SOME ASPECrS OF INTERPRETING SEISMIC larger than the wavelength of the light illuminating them,

NewYor, Y, merca S~~et o CiilEnjgineers DATA FOR INFORMATION ON SHALLOW must be corrected for forward-scattered light collected by
NewAYorkNYOAmeTIanIoSHtLofWCii tle detector. Near-forward scattering by arbitrary nonsp-

t198 2], p.91-1 2 3, 34 refs. SUBSEA PERMAFROST. herical particles is, according to Fraunhofer diffraction theory,

40-1091 Neave, K.G., etal, May 1985, No.85-05, Workshop on more sharply peaked than that by spheres of equal projected

WASTE TREATMENT, WATER TREATMENT, Permafrost Geophysics, Golden, Colorado, Oct 23- area The difference between scattering by a nonspherical

LAND RECLAMATION, SEEPAGE, AGRICUL- 24, 1984 Proceedings, p.61-65, ADA-157 485, 6 particle and that by asn equal-area sphcre is greater the

TURE, VEGETATION, IRRIGATION, DESIGN, refs. more diffusely the particle's projected ares is distributed

WATER POLLUTION, COUNTERMEASURES. Selmarn, P.V. about its centroid. Snowflakes are an example of large

40-1300 atmospheric particles that are often highly nonpherical

SUBSEA PERMAFROST, SEISMIC SURVEYS Calculations of the forward-scattering correction to extinction
MP 19T Sby ice needles have been made under the assumption that

MP 1948 PERMAFROST DISTRIBUTION, SEISMIC RE: they can be approximated as randomly oriented prolate spher-
ENGINEERING SYSTEMS. FRACTION, SEISMIC VELOCITY, PERMA- oids (aspect ratio 10 I) The correction factor can be
Loehr, R., et al, Workshop on Utilization of Municipal FROST DEPTH. as much as 20% less than that for equal-area spheres depending

Wastewater and Sludge on Land, 1983. Proceedings. on the detector's acceptance . gtc and the wavelength. Ran-

Edited by A.L. Page, L. Gleason, III, J.E. Smith, Jr., MP 1955 domly oriented oblate-spheroids scatter more nearly like equal-

I.K. Iskandar, and L.E. Sommers, Riverside, Univers- GALVANIC METHODS FOR MAPPING RESIS- area spheres.

ty of sliformia, 1983, p.409-417, Includes discussions. TIVE SEABED FEATURES. MP 1959
Reed, -.'C. Sellmann, P.V., Ct al, May 1985, No.85-05, Workshop PEBBLE FABRIC IN AN ICE-RAFtED DIAMIC-

40-1"- " on Permafrost Geophysics, Golden, Colorado, Oct. TON.
Vi" -1 TREATMENT. WATER TREATMENT, 23-24, 1984. Proceedings, p91-92, ADA-157 485. Domack. E.W, et al, Sep. 1985, 93(5), p.577-591,

SLJrGES, LAND RECLAMATION, WATER Delaney, A.J., Arcone, S.A. Refs. p.589-591.
POLLUTION, COUNTERMEASURES 40-1305 Lawson, D.E.

SUBSEA PERMAFROST, PERMAFROST PHY- 40-1222

MP 1949 SICS, GROUND ICE, CABLES (ROPES), MAP- ICE RAFTING, GLACIAL DEPOSITS, SEDIMEN-

MAINTAINING FROSTY FACILITIES. PING, SEA WATER, SALINITY. TATION, MORAINES, STRATIGRAPPY. FOS-

Reed, S.C., Ct al, Feb. 1985, p.
9.1 5. 6 refs. MP 1956 Pebble fabric studies on ice-rafted diamictons ha e been

aHEAT TRANSMISSION WITH STEAM AND limitcd to general observations, with authors noting preferences

40-1240 HA TRN MSIN WT STA AD to ward vertical, random, or briionio' o rientations To

WASTE TREATMENT, WATER TREATMENT, HOT WATER. clarify such observations, pebble fabric data were collected

COLD WEATHER OPERATION, MUNICIPAL Aamot, H W C, et al, Cogeneration district heating from a fossiliferous diarticton of late Pleistocene age located

ENGINEERING, MAINTENANCE, FLOW applications Edited by I Oliker, New York, Ameri- on thidbey Island, S.ahington The ce-rafted origin

MEASUREMENT, SEDIMENTATION. DAM- can Society of Mechanical Engineers, 1978, p 17-23, of this unit is supported by secral independent .haracteristics

AGE, SLUDGES. Presented at the Winter Annual Meeting of the Amen- including in sit, macrofauna and microfauna. conformity
AGE SLUDGES MfMechani ieet n ofteA n h subaqueous lithofacies containing dropstoncs. lower bulk
can Society of Mechanical Engineers, San Francisco, denities and higher void ratios than associated tills. soft

California, December 10-15, 1978. 6 refs seoimerdeformationstructurcisuggestiveoficebergdumping.
MP 1950 Phettcplacc. G. textural gradations, and facies rclationships Analysis using
GROWTH AND FLOWERING OF COTTON- 40-1267 the cgenvalue method indicates that ice-rafted fabrics are

GRASS TUSSOCKS ALONG A CLIMATICTRAN- HEAT TRANSMISSION, WATER PIPES. WATER nearly random with little ,.onsiitency of ictor orientations

SECr IN NORTHCENTRAL ALASKA. TEMPERATURE, FLUID FLOW, HEAT FLUX, between sites and without any relationship to the probable

Haugen, R.K ,ct al, Arctic Workshop, 13th, Boulder, HEAT LOSS, FLOW RATE, METEOROLOGICAL direction (f glacial flow The weak fabric is mainly the

CO. Mar, 1517, 1984, Procdings, Boulder, FACTproduct of settling through the iatcr olunn and impas.t
ofr C5-l7r19d. Instit Aro c iand Aolpe FACTORS PRESSURE, COMPUTER APPLICA w with, or penetration of. the bed Samples that possess

University of Colorado, Institute of Arctic and Alpine TIONS. DESIGN. a weak preferred long axvi orientation with a low angle

Research, 1984, p 10-1I, 2 refs A methodology for design of heat transnission lines is present- of dip. including those from laminated muds. can best be

Shaver, G.R., King, G G. ed It is based on finding the pipe diameter which yicljs explained by the intermittent effect% orf bottom currents.

40-1107 the lowest total cost Coist factors considered are cost a resistant substrate at the rnie of dcpostton an, post.

HUMMOCKS, PLANT PHYSIOLOGY, GROWTH, of energy lost in the form of heat. Lost of energy to produc dc1cpoitional fowage Compirisons of pebble fabr]s from

CLIMATIC FACTORS, AIR TEMPERATITRE. pumping work. and tost of capital to construct the system basal tills. re.cnt sediuci flow deposits and basal, debris-

(ME, TEOLOGY E, PE The methodology has been developed into a computer cdc laden iLc of an actiC glicicr dcmtmsitratc that the ce-
PRECIPITATION (METEOROLOGY) PIPE- which allotws for rapid analysis of alternatives Results rafted fabrics arc distinct from those (f basal ice and till

LINES, ALTITUDE, UNITED STATES ALAS. are presented, based on certain assumptions. for sarious but a'c quite sirilar t thos, of scilinirat low ditamictons

KA. parameters cf intcrest Ice-rafteid dramictirns appear. owscscr, to) contain a greater
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number of elongate stoes, with long axis plunge angles MP 1964 MP 1970exceeding 45 deg, than other glacigenic diumictons STRATEGIES FOR WINTER MAINTENANCE ION AND MOISTURE MIGRATION AND
OF PAVEMENTS AND ROADWAYS. FROST HEAVE IN FREEZING MORIN CLAY.
Minsk, L.D., et al, 1984, Vol.431, p.155-167, 14 refs. Qiu, G.,etal, Mar. 1986,8(l),p.1014,9refs., InChi-

MP 1960 Eaton, R.A. nese with English summary.
AUDIBILITY WITHIN AND OUTSIDEDEPOS 40-1427 Chamberlain, E.J., Iskandar, 1K.
ITED SNOW. WINTER MAINTENANCE, ROAD MAINTE- 40-4634
Johnson, J.B., 1985,31(108), p 136-142,12refs., In NANCE, SNOW REMOVAL, ICE REMOVAL, FROST HEAVE, SOIL WATER MIGRATION,Enlishn wi.t. French 31(n0) G n s 2 res., n PAVEMENTS, FREEZE THAW CYCLES, CLI- IONS, CLAY SOILS, SOIL CHEMISTRY, WATEREn-lih tMATIC FACTORS, SNOW DEPTH, COST ANAL- CONTENT, FREEZING RATE, TESTS.
401320 YSIS. Sixteen specimens made of Morin Clay with a saturation
SNOW COVER EFFECT, SNOW ACOUSTICS, percentage of 86% were subjected to freezing tests in openSOUND TRANSMISSION, NOISE (SOUND). system fed by distilled water, NaCl solution, CaCI(2) solution
Factors which control the audibility within and outside depoait- MP 1965 and Na(2)SO(4) solution respectively. Before freezing test,
ed sw are descnrbed and applied to explain the preferential STRUCTURE, SALINITY AND DENSITY OF oscmns wei homnosn wt er conu etton
detection of sound by persons buried under avalanche debR LD specimens were homogeneous in water content but heterogene-as compared to persons on the overlying snow surface. MULTI-YEAR SEA ICE PRESSURE RIDGES gradient. After froezing test, both water content and theStrong attenuation of acoustic waves in snow and the small Richter-Menge, J A., et al, Dec 1985, 107(4), p.493- dominant-nion content in frozen part of the sot samples
acoustic impedance differences between snow and air are 497, For another source and abstract see 39-2413 (MP increase, this means that not only moisture but also tonsresponsible for the strong absorption and transmission-loss 1857). 11 refs. were migrating toward the freezing zone during tests.
characteristics that are observed for snow. The absorption Cox, G.F.N.
and transmassion-loss characteristics are independent of the 40-1444
direction of propagation of acoustic signals through the snow.
The preferential detection of sound by a person buried under PRESSURE RIDGES, ICE STRUCTURE ICE MP 1971
snow can be explained by the relatively higher level of SALINITY, ICE DENSITY, ICE PHYSICS, ICE TENSILE STRENGTH OF FROZEN SILT.
background acoustic noise that exists for persons above the LOADS, SEA ICE, BEAUFORT SEA Zhu, Y., et al, Mar. 1986, 8(), p.15-28, 9 refs., In
sn~w surface as compared to an avalanche burial victim. Chinese with English summary.
This noise masks sound transmitted to persons on the snow Carbee, D.L.
surface, causing a reduction of hearing sensitivity as compared MP 1966 40-4635to the bunl victim. Additionally. the listening concentra- IN-ICE CALIBRATION TESTS FOR AN ELON- FROZEN GROUND STRENGTH, TENSILEt aon of a buried individual is generally greater than GATE, UNIAXIAL BRASS ICE STRESS SEN PROPERTIES, STRAIN TESTS, SEDIMENTS,persons workingon the snow surface, icreasingtheir sbjective GATE, SOILIA BRASSTON ICEIT STRESSS/-
awareness of sound. (Auth) SOR. SOIL COMPACTION. DENSITY (MASS/-

Johnson, J.B., Dec. 1985, 107(4), p.506-510, For VOLUME), TEMPERATURE EFFECTS.
another source and abstract see 39-2420 (MP 1859). Constant strain-rate tension tests were conducted on remolded
8 refs. saturated frozen Fairbanks silt at various temperatures. strain

MP 1961 40-1446 rates and densities. It is found that the critical strainrate of the ductile-brittle transition does not depend upon
STATISTICAL RELATIONSIIIPS BETWEEN ICE COVER STRENGTH, ICE SOLID INTER. temperature, but vanes with density It has a value of
COLD REGIONS SURFACE CONDITIONS AND FACE, ICE LOADS, STRESSES, MEASURING IN- 0.01/s for the silt with medium density and O0005/s for
CLIMATIC PARAMETERS. STRUMENTS, TESTS. low density. The peak tensile strength considerably de-
Bilello, M.A., Conference on Probability and Statistics creases with decreasing strain rate for ductile failure, whileAtmospheric Sciences, 9h, Virginia B VA, it slightly decreases with increasing strain rate for brittlein Atmospheri c, eaens, ,MP 1967 fracture. The failure strain remains almost the same for
print from preprint volume. EXPERIMENTAL MEASUREMENT OF CHAN- temperatures lower than about -2C, but it varies with densityand strain rate The initial tangent modulus is found40-1420 NELING OF FLOW IN POROUS MEDIA not to depend upon strain rate, but increases with decreasing

SNOW PHYSICS, ICE PHYSICS, SURFACE Oliphant, J.L., et al, May 1985, 139(5), p.394-399, 10 temperature and density.
PROPERTIES, CLIMATIC FACTORS, ICE refs.
COVER THICKNESS, SNOW DENSITY, DE- Tice, A.R.
GREE DAYS, FROST. 40-1481 MP 1972

SOIL WATER, WATER FLOW, POROUS ICE BLOCK STABILITY.
MATERIALS, CHANNELS (WATERWAYS), HY- Daly, S.F., Water for resource development, Proceed-
DRAULICS, VISCOUS FLOW, LAMINAR FLOW, ings of the ASCE Hydraulics Division Specielty Con-

MP 1962 DIFFUSION. ference, edited by D.L. Schreiber, New York, Ameri-
EMITITANCE: A LITTLE UNDERSTOOD IMAGE By compnng experimental measurements of the hydraulic can Society of Civil Engineers, 1984, p.

5 4 4
-548,5 refs.

DECEPTION IN THERMAL IMAGING AP- conductivity and the effective self-diffusivity of water in 40-1548porous media, a channeling parameter, c, is defined This RIVER ICE, ICE FLOES, ICE PRESSURE.PLICATIONS. parameter measures the degree of division of flow paths In this paper a simple formulation of the forces acting on
Munis, R.H., et al, Apr. 1985, Vol 549, p 72-78, 6 refs. in the media, but does not depend on the tortuosity of an ice block in contact with an intact ice cover is presented.
Marshall, S.J. the paths or surface effects on the viscosity of the water. Underturning of the ice block is the assumed mechanism
40-1423 Values of c are obtained for Na-saturated montmorillon'tes by which the block is swept under the ice cover. The
THERMAL RADIATION, THERMAL PROPER- containing from 0 82 to 7 7 g of water per g of clay and data can be divided into two separate cases, a shallow water
TIES, MATERIALS, RADIOMETRY, TEMPERA- for Fairbanks silt containig from 0 135 to 0 23 g of water case and a deep water case. The conditions of instabilityper g of silt Values for the montmorillonmtes remain for each case are determined empirically. The resultantTURE MEASUREMENT. relatively close to the theoretically predicted value of 1/3 prediction of the velocity at which the block is swept under
Iriage contrast enhancement sometimes complicates image at all water contents. indicating maximally divided flow paths the cover reproduces the data very well over the entireunderstanding A sicne that consists of slightly dissimilar Values for the silt vary from 100 to over 2000, indicating range of nondimensional ice block thicknesses The "no-target and background emittances may not be readily identifia- highly channeled flow spil" condition used it earlier formulations is not require.
ble without image enhancement. Even if the emittsnce
differential can be sharply contrasted, those image surface
patterns that convey subsurface thermal information may MP 1968 MP 1973not be visible because of the wide dynamic range that must SOME RECENT DEVELOPMENTS IN VIBRAT- MATHEMATICAL MODELING OF RIVER ICE
be accommodated by the thermal imaging system. This
paper describes how emittance complicates the interpretation ING WIRE ROCK MECHANICS INSTRUMEN- PROCESSES.
of thermal images High and low emittance values affect TATION. Shen, H.T., Water for resource development, Proceed-
the logic required for understanding thermal scenes Ther- Dutta, P.K., 1985, 12p., 20 refs Presented at the ings of the ASCE Hydraulics Division Specialty Con-mal scenes containing emittance differentials are easier to 26th U.S Symposium on Rock Mechanics, Rapid ference, edited by D.L. Schreiber, New York, Ameri-interpret if there is a large contrast between the object City, SD, June 26-28, 1985. can Society o Civil Engineers, 1984, p.554-558, 16
and the background 40-1490 refs

ROCK MECHANICS, COLD WEATHER OPERA- 40-1550
TION, MEASURING INSTRUMENTS, VIBRA- RIVER ICE, ICE FORMATION, ICE BREAKUP,

MP 1963 TION, STRESSES, MODELS, ACCURACY. ANALYSIS (MATHEMATICS)
THERMAL EMISSIVITY OF DIATHERMA- Computer modeling of flow and ice conditions in a river

is an important element in the planning of water resourcesNOUS MATERIALS. MP 1969 projects in torthern regions. In this paper, a brief review
Munis, R H , Ct al, Sep.-Oct 1985, 24(5), p.8 7 2

-8
7

8, BRITLENESS OF REINFORCED CONCRETE on the present knowledge of formulating river ice process
10 refs. S-RUCTURES UNDER ARCTIC CONDITIONS. is given.
Marshall, S J. Kivek, L., et al, 1985, No.369, 28 + 14p, In Finnish
40-1422 with English summary. 9 refs. MP 1974
RADIOMETRY, OPTICAL PROPERTIES, IN' Korhonen, C. MITIGATIVE AND REMEDIAL MEASURES
FRARED PHOTOGRAPHY, TEMPERATURE 40-1492 FOR CHILLED PIPELINES IN DISCONTINU-
MEASUREMENT. ABSORPTION, MATERIALS. WINTER CONCRETING, CON . ,f STRUC- OUS PERMAFROST.
Thermal (2 0 to 5 6 micron) measurement, of the normal TURES, LOADS (FORCES), RIM iCED CON- Saylcs. F H , Seminar on Pipelines and Frost Heave,dfferentmssv refractve rsldicestermenous madtealst 15hvgC. sghtlY49 C CRETES, CONCRETE ST' H, BRITTLE- Can, Apr. 25-27, 1984. Proceedings English ver-

.nd-$.6C. Calculationsofthetotalhcetsphericalcmiss iy NESS, FRACTURING, IMPt.,,, STRENGTH. sion EditedbyS.R DallimorcandPJ Williams O-were made from normal emisswvity and plotted against the TEMPERATURE EFFECTS taws, Carleton University. July 1984. p 61-62.
optical depth A comparison of these data with a model When plain reinforcing bars are tested under impact load 39-3049
proposed by R Gardon iJ Am Ceram Soc 39(8). 278 according to the steel standards their failure becomes briile DISCONTINUOUS PERMAFROST, FROST
(1956)) indicates that at near-ambient temperatures they already at the arctic temperature region Iltocver. uhen HEAVE, UNDERGROUND PIPELINES, SHEARagree very closely This .omparison presume% that the reinforced concrete structures are loaded with an impact
narrow range of rcfractic indices about n=1 5 associated load. the reinforcing bars are subjected to loading condition' PROPERTIES. FROST ACTION, PERMAFROST
with these specimens %oul not preclude them from being scry different from the test with the plain rebar%. and this BENEATH ROADS, FROST PENETRATION.
treated as having a value of 15 has a sugnificant effect on the transition temperature DAMAGE, DESIGN CRITERIA.
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MP 1975 A brief introduction to the function of the Airborne-Snow snow increases with increasing ace content but is not greatly
USING LANDSAT DATA FOR SNOW COVER/- Concentration Measuring Equipment (ASCME) and its useful- affected by the shapes of the ice paricles In wet snow
VEGETATION MAPPING. ness for charactenrizng the winter environment is given. The the permittivity increases with liquid content and the geometry

deficiencies of alternative systems arc identified ASCME is very important However, the liquid-hke layer has littleMerry, C.., et al, Annual Department of Defense hardware and basic system operation are described in detail effect on permittivity The permittivity is described using
Mapping, Charting, and Geodesy Conference, 9th, The governing design equation and choice of design parameters Polder and van Santen's mixing formulae and approximatlions
1984. Report, Washington, D.C, Defense Mapping are discussed. along with estimates of system accuracy. Evi- of the geometries at high and low liquid contents. It
Agency, {19

8
4

], p.II(140)-I1(144), 7 refs. dence ofASCME's satisfactory performance during its inougu- is shown that the common assumption of liquid shells over
MCKim, H.L. ral operation at SNOW-ONE is presented and design improve, ice spheres is both physically incorrect and leads to large
40-1535 ments to be incorporated and used during SNOW ONE- errors

A are mentioned Snowfall rate and airborne-snow concen- MP 1986S W VO SENS- trauion data are also compared, showing a weak correlation
ING, VEGETATION, LANDSAT, MAPPING, between the two parameters at low concentration levels SNOW CALORIMETRIC MEASUREMENT ATSNOW DEPTH, SNOW WATER EQUIVALENT. SNOW-ONE.
MP 1976 MP 1982 Fisk, D., June 1982, 82-17, Snow Symposium, 1st,
HEATING ENCLOSED WASTEWATER TREAT SNOW AND FOG PARTICLE SIZE MEASURE. Hanover, NH, Aug 1981. Proceedings, p.133.138,MENT FACILITIES WITH HEAT PUMPS. MENTS. ADB-091 442.Martel, CJ., et al, Dec. 1982, EPS 3-WP-82-6, Sym. Berger, R.H.,June 1982, 82-17,Snow Symposium, 1st, 40-1934Hanover NH, Aug. 1981 Proceedings, p.47-58, SNOW THERMAL PROPERTIES, SNOW WATER
posium on Utilities Delivery in Cold Regions, 3rd, ADB-091 442, 6 refs. CONTENT, UNFROZEN WATER CONTENT,
Edmonton, Alta., May 25-26, 1982. Proceedings. 40-1930 CORIETER T ATR M EUECompiled by D.W Smith, p.262-280, 13 refs. CALORIMETERS, TEMPERATURE MEASURE-Phetteplace, .. SNOWFLAKES, FOG, PARTICLE SIZE DISTRI- MENT, SNOW MELTING, FREEZING, AC-
42-1727 BUTION, ELECTROMAGNETIC PROSPECT- CURACY, TESTS.
WASTE TREATMENT, WATER TREATMENT ING, TRANSMISSION, SNOW CRYSTAL Free water content of fallen snow was measured near theHASTTREATGNTY E ERI UET, STRUCTURE, LIGHT SCATI'ERING, INFRA- surface and with depth during the SNOW-ONE Field Expen.HEATING, SANITARY ENGINEERING, UTILI- RED RADIATION, FALLING BODIES, DATA ment using both freezing and melting calorimetric methodsTIES, PUMPS, COST ANALYSIS, WINTER PROCESSING. The principles and procedures of each method are described.MAINTENANCE. During the SNOW-ONE field measurements Knollenberg Test data are presented, possible sources of error are examined,
MP 1977 2-D grey imaging probes were used to characterize airborne and the problems and relative merits of each method are
COMPARATIVE FIELD TESTING OF BURIED snow. This application of the probes presents problems discussed Subsequent work and future plans are described.
UTILITY LOCATORS. due to the shape and orientation of the snow particles MP 1987Bigl, S.R., et al, Hanover, NH, U.S.A CRREL, The techniques used to surmount these problems are described PROBLEMS IN SNOW COVER CHARACTERI.Results are presented in a comparison between the totalcI984 j, 25p., Presented at the APWA Public Works snowflake area concentration and the transmittance in the ZATION.Conference and Equipment Show, Edmonton, Alber- visible and infrared. O'Brien, H.W., June 1982, 82-17, Snow Symposium,
ta, May 13-15, 1984. Unpublished manuscript. I 1st, Hanover, NH, Aug. 1981. Proceedings, p.139-
ref. MP 1983 147, ADB-091 442, 5 refs.
Phetteplace, G., Henry, K.S. METEOROLOGY AND OBSERVED SNOW 40.1935
40.1683 CRYSTAL TYPES DURING THE SNOW-ONE SNOW OPTICS, SNOW PHYSICS, INFRAREDUNDERGROUND -ACILITIES, UTILITIES, EXPERIMENT. SPECTROSCOPY, LIGHT TRANSMISSION, UN-
MAGNETIC SURVEYS, MAINTENANCE, DE- Bilello, M A. June 1982, 82-17, Snow SymposIUm, FROZEN WATER CONTENT, GRAIN SIZE,
TECTION, DAMAGE, TESTS, RADAR ECHOES. lst, Hanover, NH, Aug 1981 Proceedings, p 59-75, MILITARY OPERATION, REFLECTIVITY,
Locating buried utilities for repair, servicing or prevention ADB-091 442, 8 rtes. WAVE PROPAGATION, SNOW COVER, SNOWof damage is often necessary when excavntion is to be 40-1931 DENSITY, SNOWFLAKES.conducted in a particular area The most widely used SNOW CRYSTAL STRUCTURE, SNOWFALL, Comparison of spectral reflectance measurements of snowmethods for detection of buried facilities are magnetic induc- METEOROLOGICAL FACTORS, SNOW- cover with theoretical predictions based on hypothetical snowtion, magnetometry, and radiofrequency tracking Down- FLAKES, FALLING BODIES, ELECTRICAL grainsizeindicatethattheappropriatedimensionsforcommen-ward-looking radar units designed specifically for utility loca-tion are in the development stages Comparative field MEASUREMENT, OPTICAL PROPERTIES, suratin may be alluswe indeed. Measurements of near.
tests of eight locators were conducted at West Point and SNOWSTORMS. infrared reflectance of snow covers in situ are presented
Newburgh, New York, over various types of buried utilities A survey of the surface pressure systems, weather fronts, in illustration and some potential ramifications inferred
including iron and steel pipe. cable, vitreous tile pipe and and air masses that influenced northern Vermont during MP 1988plastic pipe. the periods of snowfall in January aid February 1981 was ACOUSTIC AND PRESSUREMErER METH-MP 1978 conducted Vertical profiles of the temperature and mois- ODS FOR INVESTIGATION OF THE RHEO-taure and observations of the falling snow crystals madeHEAT RECOVERY FROM PRIMARY EFFLU- at the SNOW-ONE site were also retrieved for the same LOGICAL PROPERTIES OF ICE.ENT USING HEAT PUMPS. time period This information was used to conduct a Fish, A.M, Hanover, NH, USA CRREL, 1978, 196p.,
Phetteplace, G., ct al, CLIMA 2000 Conference, study on associations between meteorological conditions and Ph.D. thesis. Refs. p.181-196
Copenhagen, Aug. 1985. Proceedings, Vol.6, observed snow crystat characteristics. Examples of the 40-1843(19853, p.199-203, I ref. results obtained from the various snowfall events that occurred ICE CREEP, RHEOLOGY, ICE STRENGTH,Ueda,, during the field test penod are presented This study ACOUSTIC MEASUREMENT, CRACKINGUeda,82 H.T, Mrtl, ~was conducted with the ultimate objective of associating OM RESE PRPRIES
40-1682 large-scale weather patterns with the on-site frozen particle (FRACTURING), COMPRESSIVE PROPERTIES,
HEAT RECOVERY, WASTE TREATMENT, characterization measurem-nts. and the data obtained concur- PRESSURE, ICE CRYSTAL STRUCTURE, ICEWATER TREATMENT, SEWAGE, HEATING. rently by the electro-optical sensor systems MECHANICS, TIME FACTOR, MEASURING IN-
MP 1979 MP 1984 STRUMENTS, SETTLEMENT (STRUCTURAL).SIMPLIFIED DESIGN PROCEDURES FOR METEOROOG1T Theoretical and eaperiment studiesof time-dependent deforma-SR METEOROLOGICAL MEASUREMENTS AT lon and failure of columnar-grained ice are presentedHEAT TRANSMISSION SYSTEM PIPING. CAMP ETHAN ALLEN TRAINING CENTER, Laboratory umanial compression tests at constant and steadiy
Phetteplace, G., CLIMA 2000 Conference, Copcnha. VERMONT. increasing stresses were accompanied by simultaneous record-gen, Aug 1985 Proceeding, Vol 6. (19853, p 451- Bates, R., June 1982, 82-17, Snow Symposium, Ist, ,ng ofacoustic emissions Strength criteria and const:tutive
456, 5 refas. Hanover, NH, Aug. 1981. Proceedings, p.77-112, equations were established, describing grain disintegration,
40-1686 ADB-091 442, 4 rcfs. microcrack initiation and acoustic emission dynamics duringHEAT TRANSMISSION, UNDERGROUND 40-1932 creep, and their relationship to the theological properties
PIPELINES, WATER PIPELINES, HEAT LOSS, ME- of ice The theological properties of ice were studiedMETEOROLOGICAL INSTRUMENTS, SNOW- under laboratory and field conditions using a pressuremeter,DESIGN, COST ANALYSIS, ANALYSIS (MATH- FALL, PRECIPITATION GAGES, AIR TEMPER- leadingtothedevelopmentofaninsirmethodfordeterminng
EMATICS). ATURE, SNOWSTORMS, DEW POINT, HUMIDI- the mechanical properties of ice taking into account the
MP 1980 TY, WIND VELOCITY, WIND DIRECTION, time factor. The results of the studies were applied inANALYSIS OF HEAT LOSSES FROM THE CEN. SNOW WATER EQUIVALENT, VISIBILITY, anal)scs of settlements of foundations on high-ice-contentsoils and ground ice Based on the comparison of experimen.TRAL HEAT DISTRIBUTION SYSTEM AT SNOW DEPTH. tal data with calculated settlements, it is shown that the
FORT WAINWRIGHT. This paper contains a detaslcd description of the meteorological characteristics of ice used in the analysis can be determinedPhetteplace, G., 119821, 20p., Unpublished manu- nstruments used by CRREL at SNOA ONE. toiicthcr with eilherfromlaboratorytestsorinsitu.bymeansofapressureme.
script; presented at the Symposium on Utilities Dcliv- isformat.an on their performance and reliability Some tor
cry in Cold Regions. Edmonton. Albcrta, May 25-26 of the data collected are discussed and anal) cd Redfield
1982. 5 refs. (198l) presented a substantial amount of the meteorological NIP 1989data obtained by CRREL during SNOW-ONE. including VIBRATION ANALYSIS OF THE YAMA-40-1660 the hoirly summaries of obscrsations recorded by a metcoro- CHICHE LIGHTPIER.
HEATTRANSMISSION, HEAT LOSS. HEATING, logical team from the Atmospherii. Sncncs L.aboratry (ASLI. Haynes. F D. International Modal Analysts Confer-
HEAT SOURCES, DEGREE DAYS, TEMPERA- Maynard. MNtssachuscis cncc. 4th. Los Angeles, CA, Feb 3-6, 1986, Proceed-
TURE EFFECTS, ANALYSIS (MATHEMATICS). MP 1985 ings. Vol. I, Schenectady, N Y.Union College, 1986,
UNITED STATES-ALASKA-FAIRBANKS GEOMETRY AND PERMITrIVITY OF SNOW. p238-241. II refs
MP 1981 Colbcck, S.C. June 1982. 82-17. Snow Symposium. 40-1881
AIRBORNE-SNOW CONCENTRATION MEA- Ist. Hanover. NH. Aug 1981 Proceedings. p.113- PIERS. VIBRATION. ICE LOADS. SHEAR
SURING EQUIPMENT. 131. ADB.091 442. 37 refs. STRENGTt. MATHEMATICAL MODELS, COM-
Lacombe, J., June 1982, 82.17, Snow Symposium, Ist. 40-1933 PUTER APPLICATIONS.
Hanover, NH, Aug 1981 Proceedings, p 17-46. SNOW PHYSICS, ELLCTROMAGNL IC PROP- 10 ,itcrnnc its dynamic .hracterIstcs. the Yamachiche
ADB-091 442, 12 refs ERTIES, SNOW ELECTRIC AL PROPERTIES. lightp.cr located in Lac St Pierre. Quebec. was instrumented
40-1929 SNOW CRYSTAL STRUCTURE. POROSI1 Y. with geopt.oncs. accelerometer, and an inclinometer Fif.

S F teen breakable bolts with failure strengths from 45.000 toSNOWFALL, SNOWvFLAKES. FALLING BO- SNOW WATER CONTENT. NFROTE' 450.000 N were uscdI to apply a step unloading force onDIES, MEASURING INSTRUMENTS. VISIBILI. WATER CONTENT. tiFc pier the damping and stiffness were obtained from
TY, AIRBORNE EQUIPMENT. ACCURACY. the geometr) and porosit) ofidr)ns,. '%aric-s .cl) dcpending the data in the time domain Te natural frequencies
TRANSMISSION on the history of condition% the pcrottlit) of diy and mode shapes wte obtained from the data transformed
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into the frequency domain. A modal analysis computer MP 1994 MP 2000
progan was used to verify the natural frequencies and MODELING OF ARCTIC SEA ICE CHARAC- TECHNIQUES FOR MEASUREMENT OF
mode shapes. A mathematical model was developed that
includes translation, rotation, and shear beam deformation TERISTICS RELEVANT TO NAVAL OPERA- 'NOW AND ICE ON FRESHWATER.
of the pier. TIONS. Adams, W.P., et al, International Northern Research

Hibler, W.D., Ill, et al, Dec. 1984, SR 84-33, Work- Basins Workshop/Symposium, 6th, Jan. 26-30, 1986.
shop on Penetration Technology, Hanover, NH, June Proceedings, Vol.2, Houghton, Michigan Technologi-
12-13, 1984. Proceedings, p.6

7
-91, ADB-093880, 21 cal University, t

19 86
1, p.174-222, Refs. p.219-222.

MP 1990 refs. Prowse, T.D., Bilello, M.A.
SOIL FREEZING RESPONSE: INFLUENCE OF Weeks, W.F. 40-2138
TEST CONDITIONS. 40-1964 ICE SURVEYS, SNOW SURVEYS, FLOATING
McCabe, E.Y., et al, June 1985, 8(2), p.49-58, 22 refs. ICE NAVIGATION, SEA ICE DISTRIBUTION, ICE, LAKE ICE, RIVER ICE, ICE VOLUME,
Kettle, %J. ICE MECHANICS, DRIFT, ICE COVER THICK. MEASUREMENT, FREEZEUP, ICE BREAKUP,
40-19(,W NESS, SURFACE ROUGHNESS, ICE SURFACE, ICE MECHANICS.
SOIL FREEZING, FROST HEAVE, SOIL COM- ICE ELECTRICAL PROPERTIES, ICE LOADS, Information on routine snow and ice survey programs in
FACTION, FROST RESISTANCE, SOIL PRES- ICE STRENGTH, MODELS, RHEOLOGY, Finland, Iceland, Norway, Sweden, Canada and the United

SURE, TEMPERATURE GRADIENTS, TESTS. VELOCITY. States is juxtaposed in this paper. Standard methods of
TheUREspo ofoiofeein hasPERATUE bIENTS asESTs ice and snow measurement and practical alternative methods
ofe respose of soils to freezing has been assessed h terms are described with information on reporting procedures and
of frsnt heave, and the heaving pressure developed when data storage In each case. points of contact arc provided
the specimen is restrine . As both techi queshave been for those seeking data on floating snow and ice. The
suggested for assessing frost suseptibility, it was considered MP 1995 purpose of the paper is to improve the flow of information
essential to determine the influence of the test conditions PENETRATION OF SHAPED CHARGES INTO between those responsible for winter lake and river programs
on the soil response. This investigation was concerned ICE. in circumpolar countries.
with specimen preparation, specimen size, and freezing proc- Mellor, M., Dec. 1984, SR 84-33, Workshop on Pene-
dure. The test material consisted of an artificislly produced tration Technology, Hanover, NH, June 12-13, 1984.matrix, into which controlled amounts of coarse aggregate Predn
could be blended. This reduced the likelihood of varlation Proceedings, p.137-148, ADB-093 880, 7 refs. MP 2001
in the results because of random changes in the test materials. 40-1969 MODELING SEA-ICE DYNAMICS.
The results clearly demonstrated the sensitivity of both heave ICE COVER STRENGTH, MILITARY OPERA- Hibler, W.D., 111, 1985, Vol.28, Issues in atmospheric
and heaving pressure to the test conditions. When modified TION, PENETRATION TESTS, EXPLOSIVES, and oceanic modeling Pt. A. Climate dynamics.
or new test methods are being formulated, it is essential ICE DEFORMATION. Edited by S. Manabe, p.549-579, 44 refs.
to consider the influence of such factors, particularly when Shaped charges fired from air into ice give holes of typical 40-2217
making comparisons between different testing techniques form for cohesive solids. There are only a few reported ICE MECHANICS, SEA ICE DISTRIBUTION, ICE
Such modifications may also require changes in the particular results from test shots in ice. but supplementary data can MODELS, DRIFT, ICE COVER THICKNESS, ICE
criteria used to assess frost susceptibility be obtained by adjusting the results from tests in ice-bonded COVER STRENGTH, FREEZE THAW CYCLES,

soil in accordance with target density. Present indications RHEOLOGY, PLASTIC FLOW, ICE WATER IN-
arc that charges with narrow angle cones (appr. 45 deg)
can penetrate about 16 cone diameters, giving a hole diameter TERFACE, AIR WATER INTERACTIONS, SEA-

MP 1991 near mid-depth of about 1/3 of the cone diameter. Charges SONAL VARIATIONS.
FIELD OBSERVATIONS OF ELECTROMAG- with wide-angle cones (60-90 deg) might penetrate about
NETIC PULSE PROPAGATION IN DIELEC- 12 cone diameters, giving a hole diameter near mid-depth

of about 2/3 cone diameters Optimum standoff in air MP 2002
TRIC SLABS.seems to be around 4 cone diameters. So far, we have SURVEY OF AIRPORT PAVEMENT DISTRESS
Arcone, S.A., Oct. 1984,49(10), p.1763-1773, 15 refs. no data for shaped charges fired into ice under water. IN COLD REGIONS.
40-1959 Vinson, T.S., et al, International Conference on Cold
ELECTROMAGNETIC PROPERTIES, ICE Regions Engineering, 4th, Anchorage, Alaska, Feb.
COVER EFFECT, WAVE PROPAGATION, DiE- 24-26, 1986. Proceedings. Edited by W.L.
LECTRIC PROPERTIES, ICE SHEETS, PRO- MP 1996 Ryan,

FILES, VELOCITY, REFLECTION, REFRAC- ICE PENETRATION TESTS. New York, American Sciety of Civil Engineers,
TION. Garcia, N.B., et al, Dec. 1984, SR 84-33, Workshop on 1986, p.41-50, 5 refs.

The propagation of electromagnetic pulses in naturally occur. Penetration Technology, Hanover, NH, June 12-13, Zomerman, I., Berg, R, Tomita, H.

ring dielectric surface layers has been examined Pulse 1984. Proceedings, p.209-2
4

0, ADB-093 880, 6 refs. 40-2429
duration used in field experiments reported here has been Farrell, D., Mellor, M. AIRPORTS, PAVEMENTS, FREEZE THAW CY-
on the order of nanoseconds with pulse bandwidths in the 40-1974 CLES, CRACKING (FRACTURING), DAMAGE,
high VHF to low UHF band., The layers were sheets PENETRATION TESTS, ICE STRENGTH, CLIMATIC FACTORS, DESIGN.
of fresh water ice and granite at thicknesses ranging between GRAIN SIZE, FLEXURAL STRENGTH, BRIT- In early fall 1984. USACRREL conducted a study of airport
.4 and 4 m. Both transverse electric (rE) and transversemagnetic (TM) modes were attempted but only the TE TLENESS, IMPACT STRENGTH, VELOCITY, pavements i cold regions of the Unted States Themost common pavement problems were assoiated with non-
propagation could be interpreted. Analog recordings of ICE DENSITY, PROJECTILE PENETRATION, traffic related phenomena and include (I) pre-existing cracks
wide-angle reflection and refraction (WARR) profiles were ICE TEMPERATURE. reflecting through asphalt concrete overlays (in two years
taken and recorded in a continuous graphic display The or less), (2) thermal cracking. and (3) longitudinal cracking
displays allowed easy identification of phase fronts thereby (at a construction joint). Most of the airports experienced
facilitating study of the dispersion of the pulses The (I) water pumping up through cracks and joints in the
phase and group velocities of the wave.group packets agree MP 1997 pavements during spring thaw, or (2) additional roughness
well with the velocities predicted from dispersion curves MECHANICS OF ICE COVER BREAK- due to differential frost heave in the winter, or both problems
derived from the modal wavcguide equation. In one case THROUGH. Many airport managers reported that debris was generated
the Airy phase of wave-packet propagation occurred Te at cracks during the winter and spring Several airports
best measure of the dielectric constant ofcthe he Kerr, A.D, Dec. 1984, SR 84-33, Workshop on Pene- experienced problems with lighting in the winter and spring.
the frequency of the air wave tration Technology, Hanover, NH, June 12-13, 1984 Many pavement problems can be traced to the evolutionary

Proceedings, p.245-262, ADB-093 880, 12 refs. history of general aviation airports and the lack of consideration
40-1975 for site drainage.
ICE COVER STRENGTH, ICE BREAKING,

MP 1992 PENETRATION TESTS, IMPACT STRENGTH,
SHOPPER'S GUIDE TO ICE PENETRATION. LOADS (FORCES), FLOATING ICE, BEARING MP 2003

Mellor, M., Dec. 1984, SR 84-33, Workshop on Pene- STRENGTH, TIME FACTOR, MILITAR'' (OPER- LESSONS LEARNED FROM EXAMINATION

tration Technology, Hanover, NH, June 12-13, 1984. ATION. ANALYSIS (MATHEMATICS). OF MEMBRANE ROOFS IN ALASKA.
Proceedings, p.1-35, ADB-093880, I refs.t al, International Conference on Cold
4 e gp5962 Regions Engineering , 4th, Anchorage, Alaska. Feb.
40-1962 24-26, 1986. Proceedings. Edited by W.L. Ryan,
ICE DRILLS, ICE COVER THICKNESS, PENE- MP 1998 New York, American Society of Civil Engineers,
TA ION, ICE COVER STRENGTH , ROTARY SURFACING SUBMARINES THROUGH ICE. 1986. p.277-290. 10 refs.
DRILLS, PROJECTILE PENETRATION, HY. Assur, A., Dec. 1984, SR 84-1 3, Workshop on Penc- Osgood, S.
DRAULIC JETS, PERCUSSION DRILLS, LAS- tration Technology, Hanever, NH, June 12-13, 1984. 40-2449
ERS, THERMAL DRILLS, EXPLOSION EF- Proceedings, p.309-

3
18, ADB-093 880. 8 refs ROOFS. MOISTURE DETECTION, FREEZE

FECTS, ANALYSIS (MATHEMATICS), ICE 40-1978 THAW CYCLES, DAMAGE, THERMAL EXPAN-
BLASTING. SUBMARINES. ICE COVER EFFECT, PENETRA- SION. THERMAL EFFECTS.

TION, ICE MECHANICS, ICE BREAKING, During 1984 and 1985 airborne infrared roof moisture surveys
STRESSES, STRAINS, SEA ICE, ANALYSIS %cre conducted of membrane roofs at army installations

MP 1993 (MATHEMATICS), LOADS (FORCES). in Alaska. Many of these roofs were also visually inspected
and cored to verify infrared findings Numerous areas

SEA ICE CHARACTERISTICS AND ICE PENE- of %et insulation % crc found but often they wcrc 4mall
TRATION PROBABILITIES IN THE ARCTIC enough and the surrounding rorofing system was in good
OCEAN. MP 1999 enough condition to warrant removal and replacement of

ju't the %et areas Essentially all moi ture entered from
Weeks, W.F., Dec. 1984. SR 84-33, Workshop on ICE DRILLING AND CORING SYSTEMS-A the exterior through flavs in the membrane and flashings
Penetration Technology, Hanover, NH. June 12-13. RETROSPECTIVE VIEW. The lack if problem front internal moisture indicates that
1984. Proceedings, p.37-65, ADB-093880. 21 refs Seilmann, P.V., et al. Dec. 1984, SR 84-33. Workshop urrent vapor retarders, even though impcrfevi. are adequate
40-1963 on Penetration Technology, Hanover, NH, June 12- Some "cold regions" appurtenances such as membrane control
SEA ICE DISTRIBUTION. PENETRATION. 13. 1984. Proceedings, p.125-127. ADB-093 880 joints, and imulation breather vent% appear it) do more harm
PACK ICE, DRIFT. ICE COVER THICKNESS. ICE Rand. J.H than good. The protected membrane (upsidc.down) roofing

CRYSTAL STRUCTURE. ICE SALINITY. ICE 401966 )itcm it well iatted to Alaska but some problems have
TEMERY ASTTURE. ICE MAIN, T I ICE C , Ioccurred when the inembrane tacks slope to drain Low-
TEMPERATURE. ICE DEFORMATION~% RCTIC ICE CORES, ICE DRILLS, ICE CORING DRILLS, strength concrcte payers used for roof ballat have bees
OCEAN. EQUIPMENT, PENETRATION. deteriorated b frcere.ihaw action
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MP 2004 MP 2008 MP 2012ICE COVER RESEARCH-PRESENT STATE ACIDITY OF SNOW AND ITS REDUCTION BY MOBILITY OF WATER IN FROZEN SOILS.
AND FUTURE NEEDS. ALKALINE AEROSOLS. Lunardini, V.J., et al, Army Science Conference, June
Kerr, A.D, et al, International Conference on Cold Kumai, M, 1985, Vol.6, Symposium on Snow and Ice 15-18, 1982. Proceedings, (1982], cl5p., 32 refs.
Regions Engineering, 4th, Anchorage, Alaska, Feb. Processes at the Earth's Surface, Sapporo, Japan, Sep. Berg, R., McGaw, R., Jenkins, T.F., Nakano, Y., Oli-
24-26, 1986. Proceedings Edited by W.L. Ryan, 2-7, 1984. Proceedings, p.92-94, 9 refs. phant, J L., O'Neill, K., Tice, A.R.
New York, American Society of Civil Engineers, 40-2317 40-2543
1986, p.384-399, Refs. p.392-399 SNOW COMPOSITION, CHEMICAL PROPER- FROZEN GROUND PHYSICS, SOIL WATER MI-
Frankenstein, G.E. TIES, AEROSOLS, COUNTERMEASURES, GRATION, THAW WEAKENING, FROST
40-2458 SCANNING ELECTRON MICROSCOPY,, HY- HEAVE, UNFROZEN WATER CONTENT,
ICE COVER STRENGTH, FI.OATING ICE, ICE DROGEN ION CONCENTRATION. GROUND ICE, SOIL TEMPERATURE, MATH-
LOADS, ICE PRESSURE, OFFSHORE STRUC- Snow crystals scavenge aerosols in the atmosphere during EMATICAL MODELS.
TURES, DYNAMIC LOADS, BEARING the processes of growth and precipitation Several kinds MP 2013
STRENGTH, ENGINEERING, ICE COVER of flyash are found in acid snow by scanning electron micro-
THICKNESS, STRESSES. scope examination Flyash particles from coal fired electric CONSTRAINTS AND APPROACHES IN HIGHinHICKnNEn, Su E apower plants in Fairbanks, Alaska, were found to be spherical LATITUDE NATURAL RESOURCE SAMPLINGPresentation reviews, at first, a number of problem a or irregular shape with a O50 micron diameter, AND RESEARCH.in ice engineeing, such as hdetermination Of vertical and were rich in calcium, silicon, aluminum and iron The Slaughter, C.W., et al, Inventoryig forest and otherand horirontal forces flouting ice covers esert on fixed strue- pH of 35 snow samples in Fairbanks ranged from 560 vegetation of the high latitude and high altitude re-
turts, the beanng capacity of ice covers subjected to loads to 748 The acid snow was changed to alkaline snow gons; Proceedings of an international symposium,
of short or long duration, and the response of ice covers by dry fallout of calcium-nch flyash from the electric powersubjected to moving loads The analytical fundamentals plants which Fairbanks, AK, July 23-26, 1984. Edited by V.J.are then briefly reviewed and their relationship to actual i were using calcium-rich Alaskan coal and C.L. Kerr3-2a,19. MD, Society of
field conditions is discussed. The presentation concludes American Foresters, 1984, p.41-46, 37 refs.with a discussion of problems encountered in laboratory MP 2009 Aern rer, 19, p.

4  
3

tests. Throughout the presentation areas that require further ICE ACCRETION UNDER NATURAL AND 40-1365
study and clarification are indicated. LABORATORY CONDITIONS. 40ES36RNATURAL RESOURCES, SNOW COVER EF-

Itagaki, K ,etal, 1985, Vol.6, Symposium on Snow and FECT, PERMAFROST, METEOROLOGICAL
Ice Processes at the Earth's Surface, Sapporo, Japan, FACTORS, REMOTE SENSING, SEASONAL
Sep. 2-7, 1984. Proceedings, p.225-228, 13 refs. VARIATIONS, AERIAL SURVEYS.

MP 2005 Lemieux, G.E., Bosworth, H.W.
UPPER DELAWARE RIVER ICE CONTROL-A 40-2351 MP 2014
CASE STUDY. AIRCRAFT ICING, ICE ACCRETION, WIND ICE PENETRATION TESTS.
Zufelt, J.E., et al, International Conference on Cold TUNNELS, UNFROZEN WATER CONTENT Garcia, N B, et al, Nov 1985, 11(3), p.2 2 3-2 36,6 refs.
Regions Engineering, 4th, Anchorage, Alaska, Feb. TEMPERATURE FACTORS, HUMIDITY, PRO: Farrell, D., Mellor, M.
24-26, 1986. Proceedings. Edited by W.L. Ryan, PELLERS. 40-2611
New York, American Society of Civil Engineers, To compare results of icing studies conducted in wind tunnels ICE COVER STRENGTH, MILITARY RE-
1986, p.7 6 0-7 7 0, 7 refs. with natural icing conditions, a series of rotor icing studies SEARCH, PROJECTILE PENETRATION, IM-
Doe, W.W., Ill. were mar'- on top of Mt Washington. New Hampshire PACT STRENGTH, FLEXURAL STRENGTH,
40-2487 The results indicated that considerable differences exist be- BRITTLENESS, PENETRATION TESTS.

tween the two under conditions of similar liquid water content Exploratory tests of ice penetration were made by drivingICE CONTROL, RIVER ICE, ICE JAMS, ICE and temperature The wet-to-dry growth iransition tempera- small blunt cylinders into semi-infinite ice at normal incidenceCONDITIONS, ICE BOOMS, DRIFT, ICE ME- ture, for instance, with comparable temperature and liquid Three types of laboratory tests were made (1) drop-weightCHANICS, FLOODING, COUNTERMEASURES. water content, may be more than 10 C higher under natural impact (impact speed I 4-3 I m/s). (2) high-speed ballistic
The upper one-third of the Delaware River is charactenrzd conditions than in wind tunnel studies The possible cause penetration (impact speed 83-434 mis), (3) deep penetration
by a steep gradient with a general riffle/pool sequence. of such dicrepancies was found to be the vapor saturation at low speed (042-423 m/s) Penetration by indenters
Due to seasonal low flows, a considerable volume of ice existing in most laboratory expenments The transition and projectiles could be characterized by the energetics of
is generated and transported throughout the winter months temperature of ice accretion measured in natural fog on the process, wtith little variation of specific energy as penetra.
During February 1981 a catastrophic breakup ice jam occurred board an aircraft agreed better with the results of the Mt tion speed changed by orders of magnitude For bluntalong a reach of the Delaware River near Port Jervis, NY. Washington study penetrators entering ice at -5 C, specific energy was typically
causing 14 5 million in damages In February 1982 another in the range I5-15 MJ/cu m Low speed tests providedbreakup ice jam occurred at the same location, causing much NP 2010 data on penetration force (and energy) as a function of
concern but minimal flo.dmg and damages These events displacement The test results were compared with other
prompted the Philadelphia District. US Army Corps 0f MEASUREMENT OF ICING ON OFFSHORE pAm Cishp olafemen t and ith wer e resuts or
Engineers, to conduct an investigation of the Upper Delaware STRUCTURES. bigger projectiles,River to determine if some form of ice control structure Minsk, L.D., International Workshop on Offshore r pjte
could be implemented in order to reduce ice jam-induced Winds and Icing, Halifax, Nova Scotia, Oct. 7-1, M I 2015
flooding This paper focuses on the field insestigatons 1985 Proceedings Edited byT.A. Agnew and V.R. STATISTICS OF COARSENING IN WATER.
and analyses performed by the US Army Cold Regions Swail . Downsvicw, Ontario, Atmospheric Enio-SAU TE SN WResearch and Engineering Laboratory for the Philadelphia Environ- Colbeck, S.C., Mar. 1986, 34(3), p.347-352, WithDistrict during the period 1983-1985. The study included ment Service, 1985, p.287-292, 3 refs. French and German summaries. 14 refs.
both on site and remote monitoring of ice conditions and 40-2509 40e26s e
hydraulic analysis of several ice control structure alternatives ICING, OFFSHORE STRUCTURES, ICE ACCRE 40-2659

TION, SEA SPRAY, SHIP ICING, SUPERSTRUC- SNOW WATER CONTENT, PARTICLE SIZE DIS-
TURES, ICE DETECTION, PRECIPITATION TRIBUTION, SLUSH, WET SNOW. SATURA-(METEOROLOGY), LASERS. TION. STATISTICAL ANALYSISThe particle size distributions in water-saturated snow arcMP 2006 distinctly log-normal at alt times The rate of increase

EXPERIMENTS ON THERMAL CONVECTION MP 2011 of the aserage volume decreases somewhat with time. Both
IN SNOW. WETTING OF POLYSTYRENE AND URE- of these conclusions are contrary to the LSW theory, which
Powers, D., ct al, 1985. Iol 6, Symposium on Snow THANE ROOF INSULATIONS IN THE shouldapply tothis %yste-m Also, thepartitesaredistinctlyand Ice Processes at the Earth's Surface, Sapporo, Ja- LABORATORY AND ON A PROTECTED MEM- spheroidal probably prolate These discrepancies mightbe explained by extending the LSW theory to nonspherical
pan, Sep. 2-7, 1984. Proceedings. p.43-47, 16 refs. BRANE ROOF. particlet with nterpartcte contacts When normatized to
Colbeck, S C, O'Ncill, K Tobiasson, W, ct al, 1988, No.922, p 4

2
1-

4
30, Revl- the mean the distribution is invariant with only the mean

40-2306 ston of 40-2549. 13 refs changing with time
SNOW PHYSICS. CONVECTION. HEAT TRANS- Greatorex, A., Van Pelt, D NIP 2016
FER. 42-2926 SYSTEM FOR MOUNTING END CAPS ON ICE
Thermal convection is observed in snow and in a compact ROOFS, THERMAL INSULATION, POLYMERS. SPECIMENS.
of water-saturated glss beads While uncertainty in the CELLULAR PLASTICS. MOISTURE, TEMPERA- Cole. D M . et al, 1985, 31(109). p 362-365. 3 refs,
permeability of the snow limits our ability to compare the TURE GRADIENTS, TESTS. With French and German sumnartesobserved and calculated onset of convection, agrecmcnt be' When subjected to a sustained temperature gradient in the Gould, L.D., Burch. W B.
tween the obsered and calculated effects of conecton prcence of moisture ia laboratory wctting tests, urcthane 40-2694
on heat transfer snow is good Experimental results and expanded polyst)rcne roof mulations accumulate enough ICE CORES. ICE SAMPLING. EQUIPMENT,glass ads agree wth both the calculated onset of moisture to reduce their insulating ability significantly Ex-
and heat transfer by convection Attempts are made to fruded polystyrenc is quite resistant to moisture in such FREEZIVG, WATER TEMPERATURE. COM-assess the effects of convection on snow metamorphism testsG But EMEATRE C M

Whie mchis til ncerainabut he igifc nceofhl teesrts Bu the vapor drive is not as great in actual riofs. PRESSIVE PROPERTIES.n cand it may reverse direction, thereby seasonally drying the Ihis short note dceribes th eiupment and proceduresconvection in snow. it is clear that the phenomenon does insulation to determine how well the laboratory tests develiped to mount end caps on ice-core specimens Theoccur. could predict the welting rate of insulation in actual protected systcm typically achestcs cnd-plane parallelism within 0 5
membrane roofs. extruded and expanded polytyrcne and mrronimin of speciien diameter (ac a total indicator run.
urethane insulations were installed in a protected membrane out of 002 in for a 40 in diameter specimen) The
roof in Ilanovcr. Newl Hampshire After three ycars of cssential element% of the systen arc a holder and an alignment

MP 2007 exposure. little iorsture had accumulated in the extruded fixture The holder firmly grips the ice core about itsMODELLING A SNOWDRI-I BY MEANS OF pol)st)rene and it stll retained ecntiall) all of its initial or..mfercnc by the .onpri:%ion of twit serics of 0-ringsimsulating ability Moisture progres sel) accumulated in The iligninent fitiurc slamps the holder to align the iceACTIVATED CLAY PARTICLES. 16-kg'cum(I-Ib cufiland 30 kg cuni(I 9-lb coftcpandcd core prectel) with the end caps To bond the ice to
Anno. Y. 1985. Vol 6. Symposium on Snow and Ice pol)st)rcne nsulation%. and at the end of the test the) the end cap we ftorm a la)r of 0 C water on the end
Processcs at the Earth's Surface. Sapporo. Japan. Sep retained only abiut t0 and 40'

, 
of their initial thermal .ap. the water trese riimediately upon contact with the

2-7. 1984. Pros.ccdings. p.48-52. 12 refs resistance. respectiycl The urchane ai.cuiiulatrtd enough ice and f,rnis a sittng rntoate bond To date. this
40-2307 moisture to reduce its, insulatng ability to about 10'

, 
of s)tem has bern urd et install phenic end caps on 101 6

it%
. 

drSy salu the laboratory tests proivided a raluabe inm diameter ;,res and alturnimu end caps on 76 2 mmSNOWDRIFTS, SNOW MECHANICS. WATER uticatton of the potential tong-erin iotIre gain Of thCe dianieter sire% of aline iLc A srmewhat better toleranceCONTENT, MODELS, WIND VEILOCITY, CLAY insitilins when installed in proteted membrane r,,fs ,n was ,.htancf with the alrminumr cap%. due primarily to
SOILS. SNOW FENCES. cold regions the geoinetic vitability if that material tinder the prevaling
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conditions. These specimens have been successfully tested MP 2021 MP 2020
in umaxial and tnaxial compression, and with appropriate THERMAL ANALYSIS OF A SHALLOW UTILI- EFFECT OF FREEZING ON THE LEVEL OF
end caps the system should be suitable for preparing tension DOR. CONTAMINANTS IN UNCONTROLLED HAZ-
specimens as well Phetteplace, G.,etal, [19863, l0p.,4refs. Prepared ARDOUS WASTE SITES. PART 1. LITERA-

for presentation at the 77th Annual Conference of the TURE REVIEW AND CONCEPTS.
International District Heating and Cooling Associa- Iskandar, I.K., et al, Annual Research Symposium on

MP 2017 tion, June 8.12, 1986, Ashville, NC. Land Disposal of Hazardous Waste, 11 th, Cincinnati,
DETERIORATED BUILDING PANELS AT SON- Richmond, P.W., Humiston, N. Ohio, Apr. 29-May 1, 1985. Proceedings, Cincinnati,
DRESTROM, GREENLAND. 40-3359 OH, U.S. Environmental Protection Agency,
Korhonen, C., Spring 1985, 17(1), p.7-10, 4 refs. WASTE DISPOSAL, THERMAL PROPERTIES, (19 85], p.122-129, 21 refs.
40-1537 UTILITIES, THERMAL CONDUCTIVITY, HEAT- Houthoofd, J.M.
FROST ACTION, BUILDINGS, REINFORCED ING, WATER PIPELINES, AIR TEMPERATURE, 40-2952
CONCRETES, THERMAL INSULATION, DESIGN, COUNTERMEASURES, FREEZING. WASTE TREATMENT, WASTE DISPOSAL, SOIL

STRAINS, DAMAGE, WALLS, TEMPERATURE FREEZING, ARTIFICIAL FREEZING, ION DIF-

VARIATIONS, VAPOR PRESSURE, MOISTURE, FUSION, FROST ACTION, SLUDGES, COUN-

GREENLAND. MP 2022 TERMEASURES, SOIL POLLUTION, ENVIRON-

AERIAL ROOF MOISTURE SURVEYS. MENTAL PROTECTION.
Tobiasson, W., Aug. 1985, 77(502), p.

42 4-42 5 . A literature search indicated that natural freezing may have
detrimental effects at uncontrolled hazardous waste sites in

MP 201402854 the cold-dominated areas because of frost action on buried
ROOFS, MOISTURE DETECTION, INFRARED materials and ion movement in soils Natural and artificial

CHARACTERISTIC FREQUENCY OF FORCE PHOTOGRAPHY, PENETRATION, SURVEYS. freezing, however, can be used beneficially to concentrate
VARIATIONS IN CONTINUOUS CRUSHING effluents, and to dewater sludges, contaminated sediment
OF SHEET ICE AGAINST RIGID CYLINDRI- and soils The process of artificial ground freezing can
CAL STRUCTURES. also be used as an alternative to temporarily immobilize
Sodhi, D.S., et al, Feb. 1986, 12(1), p.1-12, 20 refs. MP 2023 contaminant transport and potentially for decontamination
Morris, C.E. EVALUATING TRAFFICABILITY. of soils, sediments and sludges. A cost and economic
40-2769 McKim, H.L., Aug. 1985, 77(502), p.4

74-
4 75. analysis procedure was developed and used to evaluate ground

ICE LOADS, OFFSHORE STRUCTURES, ICE 40-2855 freezing

COVER STRENGTH, ICE SOLID INTERFACE, TRAFFICABILITY, SOIL WATER, FROST PENE-

ICE PRESSURE, PILES, ICE BREAKING TRATION, WATER CONTENT, TRACKED

VELOCITY, ICE COVER THICKNESS, TESTS, VEHICLES.
DAMAGE.
The ice forces generated during continuous crushing of an MP 2029
ice sheet against a cylindrical vertical structure vary with MP 2024 POTENTIAL USE OF ARTIFICIAL GROUND
time, according to the resstance offered by ice as it fails COLD FACTOR. FREEZING FOR CONTAMINANT IMMOBILI-
and clears from the path of the structure, Small-scale
experiments were performed to measure the ice forces by Abele, G., Aug. 1985, 77(502), p.4

8
0-481. ZATION.

pushing rigid cylindrical structures of different diameters 40-2857 Iskandar, 1K., et al, (19852, l0p., Reprinted from
at different velocities through an ice sheet. The dominant COLD WEATHER CONSTRUCTION, COLD International Conference on New Frontiers for Haz-
frequency of ice force variations, defined as the characteristic WEATHER OPERATION, MILITARY ENGI- ardous Waste Management, Pittsburgh, PA, Sep. 15-
frequency, was determined from the frequency spectra of NEERING, TEMPERATURE EFFECTS, WIND 18, 1985. Proceedings. 14 refs.
the force records The characteristic frequency plot with VELOCITY, SNOWFALL, TIME FACTOR, WIND Jenkins, T.F.
respect to the velocity-to-thickness ratio reveals a linear 40-2951
relationship, which implies that the average length of the CHILLA ENVIRONMENTS.S40-2LF Z

damage zone is proportional to the ice thickness On WASTE TREATMENT, ARTIFICIAL FREEZING,

the basis of the data presented here, the average length SOIL FREEZING, FREEZETHAW CYCLES, SOIL
of the damage zone is about one-third of the ice thickness MP 2025 POLLUTION, COUNTERMEASURES, WASTE

GEOTECHNICAL PROPERTIES AND FREE- DISPOSAL, ENVIRONMENTAL PROTECTION.
ZE/THAW CONSOLIDATION BEHAVIOR OF This paper summarizes a preliminary investigation of the

potential use of ground freezing technology for contaminant

MP 2019 SEDIMENT FROM THE BEAUFORT SEA, immobilization. Freezing and thawing %ere found to signifi.
WAVELENGTH-DEPENDENT EXTINCTION BY ALASKA. cantly decrease the volume of soil slurry and increase the
FALLING SNOW. Lee, H.J., et al, Oct. 1985, 85-612, 83p, 23 refs. permeabilityofsols Frozenmetal-contaminatcdsolschim-

Winters, W.J., Chamberlain, E.J. natcd metal leaching to groundwater under the site Frecz.

Koh, G., Feb. 1986, 12(1), p.51-55, 9 refs. 402868 tg and thawing soils contaminated with moderately volatile
40-2773
SNOWFALL, LIGHT TRANSMISSION, INFRA- BOTTOM SEDIMENT, FREEZE THAW CYCLES. organics significantly reduced the soil concentrations of these

orgic Freezing the soil rrom the bottom apparentlyRED RADIATION, LIGHT SCATTERING, VlSI- SOIL COMPACTION, SUBSEA PERMAFROST, enhanced upward movement of the orgaic to the soil

BILITY, WAVE PROPAGATION, PARTICLES. GROUND ICE, ICE SCORING, OCEAN BOT- surface where losses occurred b) solatilitution The amount

Wavelength.dcpendent extinction in the visible and infrared TOM, SEASONAL FREEZE THAW, OFFSHORE lost depended on the mobility of the specific volatile component

regions of the electromagnetic spectrum has been observed STRUCTURES. and was as high as 90% for chloroform, benzenc and toluene
during studies or transmission through falling snow. The and as low as 4$7. for tetrachlorocthylene Input to ground-water during freezing and thawing of these organics was
wavelength dependence was particularly noticeable during much less than the unfrozen (control) treatment Artificial
periods of light snowfall. Particles comparable in size MP 2026 ground freezing for decontamination of soils and for immobili.
to the wavelengths were also present during these periods
These particles were assumed to be water droplets, and SEA ICE MICROBIAL COMMUNITIES IN AN- zation of contaminants is now being tested on a larger

their extinction cross.sections were determined from Mic TARCTICA. scale

scattering Calculations The calculations suggest that these Garrison, D.L., et al, Apr. 1986, 36(4), p.
2 4 3

-
2 5 0

, 38
particles were responsible for the wavelengtl-.dependent extinc- refs.
tion observed during snowfall Sullivan, C.W, Acklcy. S.F.

40-2922

SEA ICE, MICROBIOLOGY, BACTERIA, MA- MP 2030

MP 2020 RINE BIOLOGY, CRYOBIOLOGY, ANTARC- ECONOMICS OF GROUND FREEZING FOR

ELECTROMAGNETIC MEASUREMENTS OF TICA-MCMURDO SOUND, ANTARCTICA - MANAGEMENT OF UNCONTROLLED HAZ-

MULTI-YEAR SEA ICE USING IMPULSE RA- WEDDELL SEA. ARDOUS WASTE SITES.
DARN S The role of sea ice communit inhabitants as the sub-bottom Sullivan, J.M. Jr. ct al, (1985], 15p., National Con-DAR. imn nteatrtcfo c srvcc e c
Kovacs, A, et al. Feb. 1986. 12(l). p 67-93, II refs. clement in the antarctic food web is reviewed Sea ice fercnce on Management of Uncontrolled Hazardous

formation is described and the seeral denizens of this habitat Waste Sites 5th Washington, D.C.. Nov. 7-9, 1984.
Morcy, R.M. are identified They serve as food for krl which base

40.2775 been found in brine channels in the ice of McMurdo Sound Proceedings. 26 rcfs.

SEA ICE, ICE BOTTOM SURFACE, ELECTRO- and the Weddell Sea Their behaviors. geographic distnbu- Lynch, D.R., Iskandar. I K.

MAGNETIC PROPERTIES. ICE STRUCTURE, tions. and populations in antarctic waters arc the objects 40-2950

BRINES, AIR ENTRAINMENT, RADIO ECHO of continuing long trm studies WASTE TREATMENT, SOIL FREEZING, AR-

SOUNDING, DIELECTRIC PROPERTIES, ICE TIFICIAL FREEZING, WASTE DISPOSAL, SOIL

PHYSICS, RADAR ECHOES WATER, THERMAL PROPERTIES. LATENT

Sounding of multi-ycar sea Ice. using impulse radar operating NIP 2027 HEAT. ENVIRONMENT PROTECTION, RE-

in the S0. to 500-Mllz frequency band. has reseled that TOPICALDATABASES:COLDREGIONSTECH- FRIGERATION
the bottom of this ice cannot alwa)s be detected. This NOLOGY ON-LINE. Groundfreering for harardous waste containment isanaltcrna-
paper discusses a field program aimed at finding out why Liston. N., Ct at. Jan 1986. p 12-15. Also presented at tsc to the traditional and cpessie slurry wall or grout
this is so. and at determining the electromagnetic (EM) the Arctic Offshore Technology Conference and Ex- curtmn barrier tcchnrloircs The parameters quantified
properties of multi year sea ice It was found that the I Anchorage Alaska. Sp 3-5, 1985 Pro- in this analysis of it include thermal properties. refrigeration
bottom of the ice could slt be detected when the Ice structure position, A.line spacing. equipment mobilization and freezing time con-
hadahigh brine content Becauseofbrine'shighconductisi- cccdings. straimt The economics of the proces is ditcu sed based
ty. brine volume dommates the los% mechanism in first. Winarski. M E. on the Posetch method for ground freezing Vetical drill
year sea ice, and the same was found true for multi-year 40-2996 hiles with concentric refrigeration lines arc spaced along
ice A twophase dielectric mixing formula. used b) the ICE SURVEYS, COMPUTER APPLICATIONS. the desircd frccring line A header or manifold s)stem
authors to decribe the EM properties of first-)car sea ice. SNOW SURVEYS, OFFSIORE STRUCTURES. p 1c annn tl e rern ne

as modified to include the effects of the gas pockets foud
in the multi-.car ice This three-phase mixture model OFFSHORE DRILLING. BIBLIOGRAPIIIES. pump clant around the frcrin loop Temperature.

was found to estimate the EM properties of the multi)car PERMAFROST. ORGANIZATIONS. 'NG- measuring in rumcniation is appropriately plated to monitor
ice studied over the frequency hand of intcrest. NEERING. ie progrcss of the freere front.
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MP 2031 MP 2035 MP 2039
PROCEEDINGS. CONFINED COMPRESSIVE STRENGTH OF CONDENSATION CONTROL IN LOW-SLOPE
International Offshore Mechanics and Arctic Engi- MULTI-YEAR PRESSURE RIDGE SEA ICE ROOFS.
neering Symposium, 5th, Tokyo, Apr. 13-18, 1986, SAMPLES. Tobiasson, W., Moisture Control in Buildings: Work-
New York, American Society of Mechanical Engi- Cox, G.F N., et al, International Offshore Mechanics shop proceedings, Sep. 25-26, 1984. Edited by E.
neers, 1986,4 vols, Refs. passim. For selected papers and Arctic Engineering (OMAE) Symposium, 5th, Bales and H. Trechsel, Washington, D.C., Building
see 40-3104 through 40-3199. Tokyo, Apr. 13-18, 1986. Proceedings, Vol.4, New Thermal Envelope Coordinating Council, (19851,
Chung, J.S., ed. York, American Society of Mechanical Engineers, p.47-59, 47 refs.
40-3103 1986, p.365.373, 17 refs. 40-3204
OFFSHORE STRUCTURES, OFFSHORE DRILL- Richter-Menge, J.A. ROOFS, CONDENSATION, MOISTURE, VAPOR
ING, ICE LOADS, ICE CONDITIONS, ENGI- 40-3162 TRANSFER, AIR FLOW, COUNTERMEASURES,
NEERING, MEETINGS, ICE MECHANICS, ICE PRESSURE RIDGES, ICE STRENGTH, COM- BUILDINGS, DAMAGE, CONSTRUCTION
SOLID INTERFACE, IMPACT STRENGTH, ICE PRESSIVE PROPERTIES, LOADS (FORCES), MATERIALS, MAINTENANCE.
STRENGTH. SEA ICE, STRAIN TESTS, TEMPERATURE EF- Excessive moisture can damage wood. metal, and concrete

FECTS, PRESSURE, STRESSES. roor decks, cause bituminous membranes to wrinkle, shnnk.
Fifty-five constant-strain-rate tnaxial tests were performed split, delaminate and blister and significantly reduce the
on vertically oriented multi-year pressure ridge samples from insulating ability of most roof insulations Low-sloped

MP 2032 the Beaufort Sea. The tests were performed on a closed. wood-frame roofs with below-deck insulation have encountered
ICE PROPERTIES IN A GROUNDED MAN- loop electrohydraulic testing machine at two nominal strain a significant number of condensation problems Few such

MADE ICE ISLAND. rates (I 100.000 and I / 1.000 per see) and two temperatures problems occur for compact membrane roofs without interven.

Cox, G.F N, et al, International Offshore Mechanics (20 and -5 C) In all of the tests the confining pressure tag air spaces Air leakage control probably explains the
a nS iu was ramped in constant proportion to the applied axial stress, difference However. serious condensation problems occur

and Arctic Engineering (OMAE) Symposium, 5th, This paper summanzes the sample preparation and testing in some compact membrane roofs, particularly in cold regions
Tokyo, Apr. 13-18, 1986. Proceedings, Vol.4, New techniques used in this investigation and presents data on For most roofs, upward vapor flow in cold weather is generally
York, American Society of Mechanical Engineers, the confined compressive sitrength and failure strain of the enceeded by downward vapor flow in warm weather Thus,
1986, p.13 5-1

42 , 19 refs. ice. Uniaxial data are also included for comparison the objective is to install -ir-vapor retarders to reduce winter
wetting to an acceptabl. level Ventilation of the spaceUtt, M.E. MP 2036 between the membrane and the retarder is also practiced.

40-3129 SOME EFFECTS OF FRICTION ON ICE
ICE ISLANDS, GROUNDED ICE, ICE SALINITY, FORCES AGAINST VERTICAL STRUCTURES. MP 2040
ICE TEMPERATURE, ICE DENSITY, SHEAR Kato, K., et al, International Offshore Mechanics and ROOF MOISTURE SURVEYS: YESTERDAY,
STRENGTH, ICE LOADS, ARTIFICIAL IS- Arctic Engineering (OMAE) Symposium, 5th, Tokyo, TODAY AND TOMORROW.
LANDS, TESTS, OFFSHORE STRUCTURES. Apr. 13-18, 1986. Proceedings, Vol.4, New York, Tobiasson, W, ct al, International Symposium on
Salinity. temperature, density, and shear strength tests were American Society of Mechanical Engineers, 1986, Roofing Technology, 1985 Proceedings A decade
performed on the confined flooded ice in the 1976-77 East p.5 28- 5 33 , 17 refs. of change and future trends in roofing, Chicago, IL,
Harrison Bay grounded ice island. The constructed ice Sodhi, D.S., Haynes, D. National Roofing Contractors Association, (19851,
had a mean salinity of 133 ppt. a mean density of 877
kg/cu m. and a mean horizontal shear strength of 0.74 40-3184 p.438-443 + figs., 45 refs.
MPa The shearing resistance of the constructed ice and ICE LOADS, ICE FRICTION, OFFSHORE Korhonen, C.
the sliding resistance of the island on the sea floor were STRUCTURES, ICE BREAKING, ICE SOLID IN- 40-3203
sufficient to prevent the island from b.ng pushed off location TERFACE, ICE CONDITIONS. ROOFS, MOISTURE DETECTION, THERMAL
by ice movement The contributions of frictional forces to the overall ice forces INSULATION, CONDENSATION, MEASURING

exerted against sloping structures have been studied before. INSTRUMENTS.
but their effect on the ice forces against vertical structures Roof moisture surveys are conducted with nuclear meters,
has not yet been studied. In this paper, the influence capacitance meters or infrared scanners. Nuclear meters

MP 2033 of frictional resistance on the crushing and buckling failure and capacitance meters take readings at the spots on the
FREE AND FORCED CONVECTION HEAT loads of ice sheets against flat. vertical structures is discussed roof with points spaced from 5 to 10 feet apart Nuclear
TRANSFER IN WATER OVER A MELTING Small-scale experiments were conducted to compare expert- meters sense the amount of hydrogen in the roofing system
HORIZONTAL ICE SHEET. mental results to those from theoretical formulations The at each spot Since mest dry roofs contain hydrocarbons.main conclusions of this study are- a) the crushing ice forces they do not give zero readings. When water also isLunardini, V.J, International Offshore Mechanics and increase with increasing cofficient of friction between ice present on the roof, nuclear readings increase since water
Arctic Engineering (OMAE) Symposium, 5th, Tokyo, and structure, and b) the buckling failure loads also increase is part hydrogen Capacitance meters create an alternating
Apr. 13-18, 1986. Proceedings, Vol.4, New York, due to changes in boundary condition induced by increasing current electrical field in the roofing system below When
American Society of Mechanical Engineers, 1986, frictional resistance at the icetstructure interface there is water in the roof, its dielectric properties change
p.227-236, 24 refs MP 2037 and the reading on the capacitance meter increases Capaci-

tance meters do not "see" deeply (a few inches at most)40-3142 IMPACTr ICE FORCE AND PRESSURE AN EX- into the roofing system An infrared scanner senses the
ICE MELTING, HEAT TRANSFER, WATER PERIMENTAL STUDY WITH UREA ICE. temperzture of the surface of the roof Wet insulation
FLOW, ICE TEMPERATURE, ICE SHEETS, Sodhi, D.S, ct al, International Offshore Mechanics changes the ability of the roofing system to store and conduct
WATER TEMPERATURE, CONVECTION. and Arctic Engineering (OMAE) Symposum, 5th, thermal energy, thereby causing changes in its surface tempera-
Expenments were conducted to study themelingofahonzon- Tokyo, Apr 13-18, 1986. Proceedings, Vol.4, New tare which the infrared scanner can detect Instead ofameter reading. the infrared results arc presented as shadestal Ice sheet with a flow of water aboe it. The experiments York, American Society of Mechanical Engineers, a Ime r n t ide sltr pte aha es
were conducted in a refrigerated flume 35 m long with 1986, p.569-576, 10 refs. b on a video monitor This qualitative visual
a cross section of I 2 x I 2 m. Water depth, temperature, imge provides information about every square inch of the
and velocity were varied as well as the temperature and Morris, C.E. roof. but the information is more subjective than the numbers
initial surface profile of the ice sheet. It was found that 40-3190 generated at grid points by nuclear or capacitance meters
the heat transfer regimes consisted of forced turbulent flow ICE LOADS, ICE PRESSURE, OFFSHORE
at high Reynolds numbers with a transition to free convection STRUCTURES, IMPACT STRENGTH, PILES, MP 2041
heat transfer at lower Re)nolds numbers There was no VELOCITY, UREA, EXPERIMENTATION, COM- VAPOR DRIVE MAPS OF THE U.S.A.
convincing evidence of a forced laminar regime PRESSIVE PROPERTIES. Tobiasson, W.. ct al, Hanover, NH. Cold Regions Re-

An experimental study was undertiken of the total force search and Engineering Laboratory, t19861, 7 p. +
and local pressure generated during the impact of a ,crtical graphs, 9 refs. Presented at the ASHRAE/DOE/B-
cylindrical structure against the edge of an ice sheet The TECC Conference "Thcrmai Performance of the Ex-MP 2034 test structure was an instrumented cylindrical pile that protrud. terior Envelopes of Buildings III". Clearwater Beach,

HEAT TRANSFER CHARACTERISTICS OF ed under a massive ram suspended from two cranes in FL, Dec. 1985
THERMOSYPHONS WITH INCLINED the form of a bifilar pendulum Measurements ,cre made Harrington, M.
EVAPORATOR SECTIONS. of impact velocity, total ice force, and pressure at a point 40.3202
Haynes, F D,. et al, International Offshore Mechanics on the pile The dependence of normalized maximum

Ice forces with respect to aspect ratio has the same tend THERMAL INSULATION. CONDENSATION,and Arctic Engineering (OMAE) Symposium, 5th, as that for the crushing failure of an ice sheet against a MOISTURE, WATER VAPOR, MAPS, BUILD-
Tokyo, Apr 13-18, 1986 Proceedings, Vol 4, New Icrtical structure Fhr results of this study indicate that INGS. METEOROLOGICAL FACTORS. DESIGN
York, American Society of Mechanical Engineers, the nstantaneous maximum pressure can be an order of CRITERIA. SEASONAL VARIATIONS
1986, p.285-292, 21 'cfs. magnitudc higher than the unconfined compressor strength The thermal performance of most insulations used in building
Zarling J.p. of ice. enselopes will be seriously degraded if the insulation becomes
40-3150 MP 2038 wet Problematic moitture c come from %ithin the
HEAT TRANSFER, EVAPORATION. PERMA- ICE FLOE DISTRIBUTION IN TIE WAKE OF A building eanelope luolamc on when t, usc "air-rttrders"
FROST THERMAL PROPERTIES. THERMAL SIMPLE WEDGE. need% improsement As a step in this direction, eatherCONDUCTIVITY. PERMAFROST BENEATH Tatmclaux, J C, International Off;hore Mechans records hase been anal)zed and i%, seriCs of maps haenics been made that relate the relatise humidity within a building
STRUCTURES, FOUNDATIONS, WIND and Arctic Engineering (OMAE) Symposium. 5lt. to the sapor prcsute gradients across the building enselope
VELOCITY. AIR TEMPERATURE. TESTS. Tokyo, Apr 13-18. 1986 Proceedings. Vol 4. New L.ach map in the first serics is for a spccific rati, (if cold
THAW DEPTH York, American Society of Mechanical Engineers. weather wctting potential to warm %eather drying potential
Laboratory tests were conducted on two commercial full- 1986, p.6 22-6 29. 6 refs Each map in the second scrics is for a specific cili weather
size thermosyphons. one charged with carbon dioxide and 40-3198 wetting potential
one with ammonia The test ,aiablcs wcre evaporator ICE BREAKING. ICE WEDGES. ICE FLOES. SEA MP 2042
inclinational angle. wind speed and ambient air temperature ICE DISTRINUTION. ICEBREAKERS. ICE tEAT FLOW SENSORS ON WALLS-WIIAT
Empirical expressions are presented for thermal conductance ICE DIT
as a function of these test variables The laboratory test STRENGTII. ICE COVER THICKNESS. ICE CAN WE LEARN.
results tere used in finite element simulations run on an MODELS. ICE CONDITIONS. TESTS. Flandcrs. S.N. 1985. No 885. p. 1

4
0-1

4 9
. 10 refs.

IBM.PC microcomputer to study three design parameters Tests in lc,el ice on an idcalircd icebreaker hw in the 40-3226
influencingthethermalregimebelowslab-on-gradefoundasn shape of a simple wcige ecre % ,conducted and the floc size TIIte RMAL INSt I ATIO'q. WALLS. IIEAT
in a permafrost location Insmulaton thickness. thermos). distribution in its wakc was absrsed The ice floe length
phon conductance and seriucal placement were sried in and ice floe area ,ere found i(, follow log normal probalit TRANSTER. IEAT Fl tX. IIFAT LOSS. BUILD-
these simulations The €ffe.t of these variabcs on the distributions defined by the length acrage and area ascragc. INGS. ACCLRACY. TtIRMAL CONDLCTIIVI.
maximum depth of thaw are gicn and corsponding standard dlcsiatisns TY
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This paper addresses the validity of employin* heat flow MP 2047 MP 2051
sensors (HFSs) on the indoor surfaces of building walls PHYSICAL PROPERTIES OF THE SEA ICE MATHEMATICAL SIMULATION OF NITRO-
to determine thermal characteristics. It also reports on COVER. GEN INTERACTIONS IN SOILS.
the results obtained in the field. Some of the factors
affecting HFS measurement accuracy (together with a likely Weeks, W.F., Nordic seas. Edited by B.G. Hurdle, Selim, H.M, et al, June 1983, 25(3), p.241-248, 21
percentage sisndard deviation attributable to that factor) are New York, Springer-Verlag, 1986, p.87-102, Refs. refs.
as follows: (a) the conductivities of HFS and its surroundings p.98-100. Mehran, M., Tanji, K.K., Iskandar. IK.
(3%). (b) convection mode chanping over the sensor, causing 40.3378 40-3464
a +21% bias (26%). (c) the mismatch of HIS absorptli-ty ICE STRUCTURE, ICE COMPOSITION, SEA ICE, SOIL CHEMISTRY, GAS INCLUSIONS, WASTE
with the surroundings (6%), and (d) thermal contact of the ICE PHYSICS, ICE COVER THICKNESS, ICE DISPOSAL, GROUND WATER, NUTRIENT CY-
HFS vth the surface (I%) A propagation-of-ereors analysts
indicates that the resulting standard deviation of an HIS FORMATION, SNOW COVER, ICE CRYSTAL CLE, WATER FLOW, INTERFACES, MATH
measurement would be approximately 107 of the mean of STRUCTURE, ARCTIC OCEAN. EMATICAL MODELS, CONVECTION,
the measurements. AGRICULTURE.

MP 2048 Four mathematical models were evaluated for their ability
LARGE-SIZE COAXIAL WAVEGUIDE TIME to describe the fate of nitrogen (N) in the soil environment.
DOMAIN REFLECrOMETRY UNIT FOR FIELD The first model is a general one which accounts for convective-

MP 2043 USE. dispersive N transport under transient water flow conditions
with active N uptake by plants Model II considers N

NEED FOR SNOWTIRE CHARACTERIZATION Delaney, A.J., et a], Sep 1984, GE-22(5), p 428-431, transport to be only of the convective type, whereas model
AND EVALUATION. 10 refs. III considers N uptake as a passive process In contrast,
Yong, R.N., et al, Sep. 1985, No.SR 85-15, ISTVS Arcone, S.A. model IV considers N transport under conditions of steady
Workshop on Measurement and Evaluation of Tire 40-3307 water flow in the convective model (11) and the steady
Performance under Winter Conditions, Alta, Utah, FROZEN GROUND PHYSICS, ICE ELECTRICAL state model (IV) are inferior in descnbing N flow in the
Apr. 11-14, 1983. Proceedings. Edited by G.L. PROPERTIES, DIELECTRIC PROPERTIES, soil system as well as the convective dispersive transport

mechanisms must be considered for reliable simulation of
Blaisdell and R.N. Yong, p.l-2, ADA161 129. GROUND THAWING, WAVE PROPAGATION, N in the soil environment.
Blaisdell, G.L. REFLECTION, MEASURING INSTRUMENTS.
40-3321 A large-diameter open-ended coaxial waveguide has been
TIRES, COLD WEATHER PERFORMANCE, interfaced with a commercially available time domain reflcc- MP 2052
TRACKED VEHICLES, SNOW COVER EFFECT, tometry (TDR) unit for field measurements of the dielectrc MEASUREMENT OF THE RESISTANCE OF
TRACTION, properties of frozen and thawed soils and ice. A core

barrel developed by the US Army Cold Regions Research IMPERFECLY ELASTIC ROCK TO THE
and Engineering Laboratory (CRREL) and modified for use PROPAGATION OF TENSILE CRACKS.
in frozen soil was used to auger an annular slot around Peck, L., et al, Aug. 10, 1985, 90(B9), p.7827-7836,35
which the wavegude firs. Time domain traces of waveforns rees.

MP 2044 reflected from the sample-air interface and from a metal Nolen-Hoeksema, R.C., Barton, C.C., Gordon, R.B.
DESIGN AND USE OF THE CRREL INSTRU- short are recorded in the field and later analyzed to give 40-3466
MENTED VEHICLE FOR COLD REGIONS MO- complex dielectric permittivity between 005 and 10 GHz. ROCKS, CRACK PROPAGATION, ELASTIC
BILITY MEASUREMENTS. PROPERTIES, TENSILE PROPERTIES, FRAC-
Blaisdell, G.L., Sep. 1985, No.SR 85-15, ISTVS Work- MP 2049
shopon Measurement and Evaluation of Tire Perform- REVERSED-PHASE HIGH-PERFORMANCE TURING, STRENGTH, TESTS.
shopon uneureinter Cndtins Evalatah, Ar. Perf4 LIQUID CHROMATOGRAPHIC DETERMINA- Laboratory tests confirm the accuracy of the compliance
ance under Winter Conditions, Ala, Utah, Apr. -14,RO OGA IC T IN equations for wedge-loaded, linearly elastic, double cantilever
1983. Proceedings. Edited by G.L. Blaisdell and TION OF NITROORGANICS IN MUNITIONS beam test specimens used for the measurement of fracture
R.N. Yon, p.9-20, ADA-161 129, 2 ies. WASTEWATER. energy O(I) but show that there arc significant discrepancies
403323 Jenkins, T.F., et al, Jan. 1986, 58(1), p.170-175, 32 with theory in tests on rock specimens of the same design.
MOTOR VEHICLES, COLD WEATHER PER- refs. The dependence of the compliance on the length of the

FORMANCE, TRACTION, VEHICLE WHEELS Leggett, D.C., Grant, C.L.. Bauer, C.F. crack in the test specimen is not correctly predicted by
RUBBER SNOW FRICTION, RUBBER ICE FRIC- 40-3356 theory for the experiments done on rock. The axial load

applied to the arms of the double cantilever beam as a
WASTE TREATMENT, WATER TREATMENT, reslt of wedge loading reduces Young's modulus by as

MEASURING INSTRUMENTS. WATER CHEMISTRY, DETECTION, WATER much as 44% and decreases the measured elastic anisotropy
The U.S. Army Cold Regions Research and Engineering POLLUTION, GROUND WATER. of specimens of granite The experiments show that useful
Laboratory has recently acquired an instrumented vehicle Concentrations of HMX, RDX. TNT. and 2.4-DNT arc measuremcun- of G(I) can be made on rock provided that
for the measurement of forces at the tirelsurface material determined in munitions wastewater Aqueous samples the Young's modulus used in the determination of G(l)
interface. The CRREL instrumented vehicle (CIV) is arc diluted with an equal volume of 76/24 (vlv) methanol- is measured on the same specimen under the same conditions
equipped with moment-compensated triaxial load cells mount- acetonitnlc. filtered through a 0 4 micron polycarbonate mem- of loading as are used in the fracture experiments
ed in the front wheel asemblies. Forces are measured brane, and analyzed by reversed-phase HPLC using an LC-
in the vertical, longitudinal (in the direction of motion) 8 column with 50/38112 (v/vv) watcr-mcthanol-acetonitrtle.
and side directions In addition, accurate wheel and vehicle The method provided linear calibration curves to at least MP 2053
speedsand reartxlc torque andspeed are measured Modfi- several hundred micrograms per liter Detection limits ON ZERO-INERTIA AND KINEMATIC WAVES.
cations to the vehicle (to facilitate the performance of traction were conservatively estimated to be 26, 22. 14, and 10 Katopodes, N.D., Nov. 1982, 108(HYI I), p.1381-
and motion resistance tests) include four lock-out type hubs mcrogrmlL for HMX. RDXTNT, and 2,4-DNT, respective-
to allow front-, rear- or four-wheel dnve and a dual brake ly. ,ith corresponding standard deviations of 3.4. 3 3. 4 4, 1387, 5 refs. Discussion by M G Ferrick, Journal of
system for front-., rear- or four-wheel braking A mini- and 46 microgramlL up to concentrations of 250 micro- hydraulic engineering, Mar 1984, 110(3), p.352-357,
computer-based data acquisition system is installed in the gram/L At h-vher conenrsttons, the percent relative 8 refs.
vehicle to control data collection and for data processing standard deviation values were approximately 2% for HMX Fcrrick. M.G.
analysis and display Discussion of the vehicle includes and RDX and 4% for TNT and DNT. A rugednes 40-3483
its operation and use for the evaluation of the tire performance test involving the major manipulative steps in the procedure RIVER FLOW, WAVE PROPAGATION. WATER
and surface material properties of motion resistance and indicated that consistent results required glass sample contain-
tndrface mteiioprperne.omoonrestn n .precondtoning of fliters, and careful maintenance of WAVES. CHANNELS (WATERWAYS). MATH-
traction. tsamplc-to-organic solvent ratio The method was tested EMATICAL MODELS

with munition %astewatcr from sctral Army ammunition
plants and found to perform adequately for load and pack
wastcatcrs. wastc,,ater from IIMXIRDX manufacture, and MP 2054

MP 2045 contaminated groundwater. PROCEEDINGS.
WINTER TIRE TESTS: 1980-81. Symposium on Applied Glaciology. 2nd. West Leba-
Blaisdell, G.L., ct al, Sep. 1985, No SR 85-15. ISTVS MP 2050 non. N.H., Aug 23-27, 1982, 1983. Vol 4. 314p.. Refs.
Workshop on Measurement and Evaluatton of Tie. INTERLABORATORY EVALUATION OF HIGH- passim. For individual papers see 37-4071 through
Performance under Winter Conditions. Alta. Utah, PERFORMANCE LIQUID CHROMATO- 37-4120.
Apr. 11-14, 1983. Proceedings. Edited by G.L. GRAPHIC DETERMINATION OF NITROOR- Colbeck. S.C.. ed.
Blaisdell and R.N. Yong. p.135-151, ADA-161 129.2 GANIS IN MUNITION PLANT WASTEWA- 37-4070
refs. TER. GLACIOLOGY. PERMAFROST. ICE SURVEYS.
Harrison. W.L. Bauer, C.F.. ct al, Jan. 1986. 58(I). p.176-182. 11 eels. SNOW SURVEYS. AVALANCHES. SEA ICE.
40-3333 Grant. C.L.. Jenktn,. T.F.
TIRES. ICE COVER EFFECT, SNOW COVER EF- 40-3357
FECT, MOTOR VEHICLES, COLD WEATHER WASTE TREATMENT. WATER TREATMENT. NIP 2055
PERFORMANCE. SURFACE PROPERTIES, WATER POLLUTION, CHEMICAL ANALYSIS EQUATIONS FOR DETERMINING THE GAS
TESTS. ROAD ICING. TRACTION WATER CHEMISTRY. COUNTERMEASURES. AND BRINE VOLUMES IN SEA-ICE SAMPLES.

TESTS. Cox. G.F.N.. ct al. 1983. 29(102). p.306-316, In Eng-
A rc,crscd-phase IIPL.C method for the determination of lish ,ith French and Gcrman summariec. 13 ees.
nitroosganic compound% (DNT. TNT. RDX. IIMX) in muni. Weeks. W.F.

MP 2046 tion ,astevaters ,asx evaluated in a collaborative study 38-1476
FIELD DEMONSTRATION OF TRACTION Nine laboratories analyzed four aqueous matrices, including
TESTING PROCEDURES. groundater and treated ,astewater. which ,ere spiked with SEA ICE. BRINES, GAS INCLUSIONS. ICE DEN-the analtesat levels from 30 to600 microgram/L Recove. SITY. MATFIEMATICAL MODEILS
Blaisdell. G L. Sep. 1985. No SR 85-15. ISTVS Work- ics of analytes were similar regardless of matrix ONT and lh.qnations arc dIc.eloped that Lan be uwcd to determine
shopon Measurement and EsaluattonofTircPerform- RDX being rc.overed quantitatiel). and TNT and IIMX the amount if gas precnt in sea , c fr,,m measuriements
ance under Winter Conditions. Alta. Utali. Apr. 11-14. showing Ih ¢e of about 51 Intrataboratofy preuions. of the bulk tc dcen~si. sahin.j. and temperature in the
1983. Proceedings Edited by G L Blatsdcll and based on the average of duplicate determinations., wcre Ics temteraturc range of 2 tit .tO ( (,,ns er-.l these relation-
R.N. Yong, p 176. ADA-161 129 than 15 mtcrogram I.. which correspinds to 9'1 rclatise ships can be used tii give the dcnsivdy (if sea ice as a

standard dliation at the average concentration examined function of it% temperatutre anti salinity, considering both
40-3335 Interlsboratory precision% were at most W. larger than in the resence of gas and of ,olid .salt, i the ice Iqnations
SNOW COVER EFFECT. TRACTION. MOTOR tratabotratori values validistatistical analsi)s required rctec- are xas, gisen .i at allo the akiiuiin -if the gas and
VEHICLES. TIRES. TESTS. MEASURING IN- tn ,.f about ifY- of the data st at outliets The rationale brinc s..tnes in the tS. it icint-ratitics other than that
STRUMENTS. for applying a 'aftet) of tatlistical esaliutiont is datcse at which the bullk dcnsit) wat iletcrinive (Auth)

167



AC MISCELLANEOUS PUBLICATIONS

MP 2056 MP 2060 desaturation of the thawed soil and is characterized by an
SURF E I G D - W T Bincrease in the soil moisture tension level. We have devel-
SURFACE INTEGRAL METHOD FOR DETER- WHAT BECOMES OF A WINTER SNOWFLAKE. oped a means to simulate this frezc.thaw.recovery process
MINING ICE LOADS ON OFFSHORE STRUC- Colbeck, S.C, Dec 1985, 38(6), p.312-215. in the laboratory that calls for testing specimens several
TURES FROM IN SITU MEASUREMENTS. 40-3481 times at soil moisture tension levels corresponding to field

Johnson, J.B., 1983, Vol.4, p.124-128, 23 refs. SNOWFLAKES, SNOW CRYSTAL STRUCTURE, observations.
37-4091 SNOW CRYSTAL GROWTH, TEMPERATURE
ICE LOADS, OFFSHORE STRUCTURES, ICE GRADIENTS, TEMPERATURE EFFECTS,
SOLID INTERFACE, MATHEMATICAL MOD- VAPOR DIFFUSION. MP 2069
ELS, SHEAR STRESS, FLOATING ICE. MP 206SIZE NDESHPETOFICELOESTNNTHEBEL.MP 2061 VERTICALLY STABLE BENCHMARKS: A SYN-

SIZE AND SHAPE OF ICE FLOES IN THE BAL- THESIS OF EXISTING INFORMATION.
MP 2057 TIC SEA IN SPRING. Gatto, L.W, U.S. Army Corps of Engineers Surveying
MEASUREMENTS OF RADAR WAVE SPEEDS Leppsranta, M., 1983.19(2), p.127-136,4 refs. Conference, Jacksonville, FL, Feb. 4.8, 1985. Pro-
IN POLAR GLACIERS USING A DOWN-HOLE 40-3462
RADAR TARGET TECHNIQUE. ICE FLOES, SEA ICE DISTRIBUTION, REMOTE ceedings, 1985, p.1

7 9-140, Rots. p.1
8 3-1 8 5.

Jezek, K.C., ct al, Oct. 1983, 8(2), p.199-208. 17 refs SENSING, ICE MELTING, AERIAL SURVEYS, FROST ACTION, MEASURING INSTRUMENTS,
Roeloffs, E.A. SEASONAL VARIATIONS, PHOTOGRAPHY, PERMAFROST, BENCH MARKS, TOPOGRAPH-
38-1514 BALTIC SEA. IC SURVEYS, HYDROLOGY, STRUCTURES,
RADAR ECHOES, WAVE PROPAGATION, GLA- MP 2062 DEFORMATION, DESIGN.
CIER ICE, ELECTRICAL RESISTIVITY, AN- ICE PROPERTIES IN THE GREENLAND AND Techniques used for topographic, hydrographic and structural
TARCTICA-VICTORIA LAND, GREENLAND. BARENTS SEAS DURING SUMMER. movement surveys are no more accurate than the benchmarks
A new technique for measuring the speed of radar waves Overgaard, S., et al, 1983, 29(101), p 142-164, With used as reference. In northern areas. frost action canin polar ace sheets was developed to investigate a prevoal

rpoled disagrement btwe n the permtiv es of laboavoy French and German summaries 34 refs. cause substantial vertical movement of benchmarks Bench-

and glacier ice. The technique involves lowering a cylindri. Wadhams, P., Lepparanta, M. marks can also subside or shift in wetland and coastal areas.

cal radar target to several carefully measured depths in 37-4260 or omnate movement, but information on the designs and

a borehole and measuring the travel time of a radar wave SEA ICE DISTRIBUTION, ICE COVER procedures its widely scattered and not ava ab e to Corps

transmitted from a surface radar unt to the target i the STRENGTH, ICE COVER THICKNESS, ICE of Engineers Districts in one report. Thi paper gives
borehole The experiment was performed at Dome C. SALINITY, ICE TEMPERATURE, ICE DENSITY, the preliminary results of a synthesis of extsting information
East Antarctica. and Dye.3. Greenland. and useable data
were collected for a dpths between 200 sard 80m. ICE COMPOSITION, ICE ELECTRICAL PROP- compiled from surveys of Crops of Engincers Districts and

wer comuite r target depths between200 IONS.m.Divisions. U.S. and Canadian government agencies and private
After computing the range to the target along a straight ERTIES, IONS. industry and from a literature review. A matrix for selecting
ray path and after correcting the travel time for delays MP 2063 benchmarks appropriate for various climatic and soil conditions
in in the radar receiver, the velocities determined from GROWTH MODEL FOR BLACK ICE, SNOW ICE will be prepared from the synthesized information This
these experiments were found to be in good agreement with AND SNOW THICKNESS IN SUBARCTIC BA- matrix and a description of the procedures required for
the velocities predicted by Robin's empirical formula. The installng various types of benchmarks will be available in
apparent discrepancy between the permittivity of glacier ice, SINS. st eln r t9r ].

as measured using the radar wide-angle reflection method. LeppKranta, M., 1983, 14(2), p.59-
7 0, 22 refs. September 1985.

and laboratory ice now seems to be due in large part to 38-2109
signal delay in the radar receiver that was ignored in earlier ICE FORMATION, SNOW ICE, SNOW DEPTH,
experiments (Auth) HEAT FLUX, SNOWFALL, SURFACE TEMPER- MP 2070

ATURE, MATHEMATICAL MODELS, SNOW COLD WEATHER O&M.
MP 2058 DENSITY, METAMORPHISM (SNOW), ICE Reed, S.C., et al, 1985, 2(2), p.10.15, 6 refs.
RECENT CHANGES IN THE DYNAMIC CON- SHEETS. Niedringhaus, L.
DITION OF THE ROSS ICE SHELF, ANTARC- MP 2064 403528
TICA.MP26403 

8
C J 0BURIED SEED AND STANDING VEGETATION WASTE TREATMENT, WATER TREATMENT,

Jezek, KC,Jan 10,1984,89(BI),p.409-416,9refs. IN TWO ADJACENT TUNDRA HABITATS, COLD WEATHER OPERATION. TEMPERA-
ICE SHELVES, FLOW RATE, RADAR ECHOES. NORTHERN ALASKA. TURE EFFECTS, VISCOSITY, LUBRICANTS.

ICE COVER THICKNESS, ANTARCTICA-ROSS Roach, D A., 1981, Vol.60, p 359-364, For M.S thesis

ICE SHELF, ANTARCTICA-SIPLE COAST, AN- see 37.4301. 35 refs.

TARCTICA-CRARY ICE RISE. 38-2466

Variations in the amplitude of radar echoes from the bottom TUNDRA, VEGETATION, GROWTH, SOIL WA- MP 2071

of the grid western half of the Ross Ice Shelf have been TER. USACRREL'S SNOW, ICE, AND FROZEN

analyzed. Contrary to the results of a similar analysis MP 2065 GROUND RESEARCH AT THE SLEEPERS

performed for the gnd eastern sector of the ice shelf, bands UNIFIED DEGREE-DAY METHOD FOR RIVER RIVER RESEARCH WATERSHED.

of low signal strength downstream from both Crary Ice ICE COVER THICKNESS SIMULATION. Pangbum, T., et al, Eastern Snow Conference, Wash-
RIS and the Siplc Coast do not correlate wi th modern Shn .. ta.Mr 95 21.p5-2 6rt.ingtlon. D.C., June 7-8, 1984. Prceedings, t1984],
flow lines The difference in direction between the radar Shen -.4.. et al, Mar. 1985, 12() p.

4-62 16 refs o D2C4, n r es.

bands downstream of Crary Ice Rise and the present velocity Yap*. P.D. McKim. H.L.
vectors and the absence of of a comparable trend farther 39-2513

cast suggest to us that the grounding line around Crary ICE COVER THICKNESS, RIVER ICE, DEGREE 40-4225

Ice Riseretrcatedwithin the last 1000years This hypothesis DAYS, ICE CONDITIONS, ICE BREAKUP, SNOW HYDROLOGY, ICE SURVEYS, FROZEN

is reinforced by the observation of seeral domes and hollows MATHEMATICAL MODELS, CANADA-SAINT GROUND PHYSICS, SNOW WATER EQUIVA-
inice thickness downstream of Crary Ice Rise which are LAWRENCE RIVER.LNT, RUNOFF FORECASTING WATER

similrs to a hollow now located in the wake of the ice SHEDS, MODELS, TEMPERATURE EFFECTS.
rise and a dome of its eastern flank. We interpret this MP 2066 The Sleepers River Research Watershed in Danville. Vermont.
as evidence for a rapid increase in flow around the ice ISOTHERMAL COMPRESSIBILITY OF has one of the longest historical data bases for a cold regions
rise which earned downstream the ice topography formed WATER MIXED WITH NA-SATURATED MONT- area NOAAINWS have been conducting research in
around the ice rise Similr but less detailed evidence MORILLONITE. snow hydrology at the watershed for the past 24 years;
found downstream of the Siple Coast suUests that there
was a rcgionsl retreat of the West Antarctic grounding line Oliphant, J.L, et al, Sep 1983, 95(I). p.45-50, 14 rets. CRREL has been involvd for the past 6 yesrs CRRELs
(Auth Low, P F. major research involves I) decloping and tcsting a sensor

40u3h6 that still measure the water equivalent of snow in near
40-3465 real time. and 2) modifying existing hydrologtc models to

NIP 2059 WATER CHEMISTRY, COMPRESSIVE PROPER- accept remotely obtained data on snow. ice. and frozen

MODIFIED THEORY OF BOTTOM CRE- TIES. CLAYS, FREEZE DRYING. THERMODY- ground

VASSES USED AS A MEANS FOR MEASURING NAMICS, MINERALS, ANALYSIS (MATH-

THE BUTrRESSING EFFECT OF ICE SIIELVES EMATICS)
ON INLAND ICE SHEETS. MP 2067
Jezck, K.C. Mar 10, 1984. 89(B3), p 19251931. 20 CLEAR IMPROVEMENT IN OBSCURATION. MP 2072

refs. Palmer. RA., Aug 1985. 77(502). p.476.477. COMPUTATIONAL MECHANICS IN ARCTIC

38-2914 40-2856 ENGINEERING.

ICE SHELVES. CREVASSES. FLOATING ICE. BlOWING SNOW, VISIBILITY. MILITARY OP. Sodht.DS.ComputerMcthodsinOffshoreEngineer-

ICE MECHANICS. ANTARCTICA-ROSS ICE ERATION. FOG. DESIGN. Ing Specialty Conference. Halifax. Nova Scotia. May

SHELF. 823. 1984. Proceedings. (19841 . p.351-374. Refs.SHL.MP 2068 p3734

Bottom crevasses arc fracturesthatextcnd upward into floating REPEATED LOAD TRIAXIAL TESTING OF p.367-374.
ice shelves. The) form when seawater penetrate% the FROZEN AND THAWED SOILS. ICE MECHANICS ICE SOLID INTERFACE,
base of the ice shelf and ruptures the ice up to the level
at which englacit stresses equal the stress of the seawater Cole. DM. et al. Dec 1985.8(4). p 166-170.4 ref- OFFSHORESTRUC"URES. ENGINEERING ICE
For a freely floating icc shelf, the penetrating lc,€l of closely Durcll. G.. Chamberlain. E.J LOADS. IMPACT STRENGTH. COLD WEATH-
spaced crevasses is estiniated at about half the ice thickness 40.3526 ER CONSTRUCTION. COMPUTER APPLICA-
h.foranisolatodcrc,,assethelevelisaboutph 4 Ili,wcscr. FROZEN GROUND STRENGTII, GROUND TIONS. MATIHEMATICAL MODELS. DRIFT.
an analysis of the heights and locatons of bottom cr:"' cs TIIAWING. STRESSES. LOADS (FORCES). FLOATING ICE.
in the Ross Ice Shelf shows that none of the crevasse% THAW WEAKENING. SOIL STRENGTII. A review of numericil mostbng i arctic enginerig is
approach the predicted limits, perhaps because the existing F TESTS, presentedoanepha i in t he wok whic ds

theory docs not include the back stres% which it present FREEZE THAW CYCLES, STRAIN T resented and emphasis pe gsncn to the work which deals

in bounded ice shelses By reformulating the theory to DEFORMATION. SOIL. WATER. EQUIPMENT with computational mechanics Por large.scle problems

include a bak st,cvs term. back stress an be valuated This paper dcibc the equipment anti methodology used the d)namu. model for sea ice and iceberg drifi is discusd

experimentally from radar measurements of rrevassc height t determine the resilient propeitisC of granular soils that For mcduum.,.alc I rohlcms the hearing capacity of floating

and ice thi.kncs The magnitude of back stress 12 bars exhihit thaw-weakening behavior Sutch soult sutfer asgnfi ic sheets ani icestructurc intcraction for bending. buckling

in the grid northwest ooncr of the ic shelr suggests the cant loss in stiffness as the result of freeting anti thawing and rushing failures of ice sheets are discussed A brief

sce shelf is pla)ing an important role us butrcs ing tnc and suibsequcntl) epericn c an invrease in stiffness d.iring tlicussion is also preasnted on the impact ice forces and

inland ice sheet (Auth) a ecoscr) phase The recoesr) phase results from gradual the kinematic model for ric formation
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MP 2073 MP 2076 MP 2081
TANK E/O SENSOR SYSTEM PERFORMANCE EVALUATION OF SEASONAL VARIATION IN MODELING OF ICE DISCHARGE IN RIVER
IN WINTER. AN OVERVIEW. RESILIENT MODULUS OF GRANULAR SOIL MODELS.
Lacombe, J., et a), Hanover, NH, U.S. Army Cold AFFECTING PAVEMENT PERFORMANCE. Calkins, D.J., Conference on Frontiers in Hydraulic
Regions Research and Engineering Laboratory, Johnson, T.C., (1985], c2lp., Presented at the 33rd Engineering, Cambridge, MA, Aug. 9-12, 1983. Pro-
119 85 1, 26p., Presented at the Smoke/Obscurants Annual Conference on Soil Mechanics and Founda- ceedings. Edited by H.T. Shen, New York, American
Symposium, 9th, Adelphi, MD, April 23-25, 1985. 8 tion Engineering, St. Paul, MN, Jan. 1985. 27 refs. Society of Civil Engineers, 1983, p.28 5 -2 90 , 7 refs.
refs. 40-3533 40-3565
Redfield, R.K. PAVEMENTS, FREEZE THAW CYCLES, FROZ- RIVER FLOW, RIVER ICE, ICE MECHANICS,
40-3530 EN GROUND MECHANICS, ROAD MAINTE- DRIFT, ICE MODELS, HEAT TRANSFER, EX-
MILITARY OPERATION, TANKS (COMBAT NANCE. SEASONAL VARIATIONS, LOADS PERIMENTATION, TEMPERATURE EFFECTS,
VEHICLES), COLD WEATHER OPERATION, (FORCES), DAMAGE, FORECASTING, TESTS, HYDRAULICS, FREEZEUP.
METEOROLOGICAL FACTORS, LASERS, IN- MOISTURE TRANSFER, SOIL STRUCTURE A thermal modeling criterion for the ice discharge in refngerat-
STRUMENTS, WINTER, VISIBILITY, OPTICAL ed physical river models is presented along with laboratory
PROPERTIES, ELECTRICAL PROPERTIES, MP 2077 results. Ice production was evaluated for freshwater and
SNOWFALL. Mfor 0 37# and 1% urca concentrations in water. DischargesMODEL OF 2-DIMENSIONAL FREEZING of 00056 and 0.0094 cu mis were run in the model riverThis paper describes the SNOW-Ill-WEST experiment and FRONT MOVEMENT USING THE COMPLEX at air temperaturcs of 5, 10 and 15C Preliminary results
a related study conducted in the Federal Republic of Germany VARIABLE BE METHOD. show that as the concentration or urea in the water is
that was designed to increase the understanding Of the effects Hromadka, T.V., II, et al, Oct. 1985, 1(2), 9p., 7 refs. increased, the model ce outflow increases The measured
of winter weather on the performance of electro-optical seno Berg, R.L. ic discharge at river outlet and the ic accumulation on
systems in main battle tanks SNOW-Ill-WEST was con. th rie are bt ier u ted the ire em a .
ducted at Camp Grayling. Michigan. during December 1984 40-3585 the riverbed are both linearly reulated to the air-water tempera-and January 1985. Its objectives were to document the SOIL FREEZING, HEAT TRANSFER, FREEZE tur o frn the ie ultion on the rIvwas also found to be a linear function of time The
performance of the MI tank EO sensor suite in winter THAW CYCLFS, BOUNDARY VALUE PROB- freshwater flow had a greater bed accumulation rate than
and gather data from threat vehicle BO sensors end MI LEMS, MATHEMATICAL MODELS. SOIL WA- urea-doped solutions A slight increase in model icc produc-
tank deveapmental sensors for use in developing system TER, THERMAL REGIME, COMPUTER AP- tion was noted for the higher water flow rates Proper
capability comparisons. To accomplish this, an MI tankgunners primary sight (GPS) was positioned to view and PLICATIONS, LATENT HEAT, PHASE TRANS- scaling of the ice discharge through a model reach maymnx to vehicular targets at distances out to 1600 mn. The FORMATIONS, ROADS. require relaxing the heat transfer coefficicnt scaling law because

rang tovehcula taget at istnce outto 600m. Te FRMAIONS RODS.sufficient ice cannot be generated in the river, and ice must
GPS contains a day sight, night sight and laser rangefinder. The Complex Variable Boundary Elersent Method or CVBEM be introduced at the inlet of the model By changing
Other US. and threat EO systems were co-located with is used to develop a computer model (CVBFRI) for estimating the urea concentration in the water or using a separate
the GPS. Day and night sight imagery through the device the location of the freezing front in soil-water phase change ice production flume, a wide range of values for the input
optics was recorded using video equipment while simultaneous problems Because the numerical technique is a boundary of model ice discharge can be selected
target observations by the sight operator were documented, integral approach, the control volume thermal regime is mod-
Detailed measurements were made to characterize important eled with respect to the boundary values and, therefore.
larget scene and environmental factors These included' the CVBFRI dat. entry requirements are significantly less
meteorological. airborne-snow, scene illumination, and atmo- than that ususally required of domain methods such as finite-
spheric transmission measurements, as well s inherent and differences or finite-elements Soil-water phase change
apparent visible and infrared target/hackground signature along the freezing front is modeled as a simple balance
measurements. PM Smoke's personnel response and cvalua- between computed heat flux and the evolution of soil-water
tion system for target obscuration (PRESTO) was used to volumetric latent heat of fusion.
document the sight operator's target detection responses. MP 2082

MP 2078 DYNAMIC FRICTION OF BOBSLED RUN-
MP 2074 FRAZIL ICE. NERS ON ICE.
EFFECTS OF SNOW ON VEHICLE-GENERAT- Daly. S.F., Conference on Frontiers in Hydraulic En- Huber. N.P., et al, Le sport. Enjeu technologique.
ED SEISMIC SIGNATURES. gineering, Cambridge, MA, Aug. 9-12, 1983. Pro- Edited by A. MidolandT. Mathia, Dcc. 4,1985, 2 6p.,
Albert, D.G., Sensor Technology Symposium, 4th, ceedings. Edited by H.T. Shen, New York, American 10 refs.
Apr. 26-28, 1983. Report. Vol.: Unclassified pa- Society of Civil Engineers, 1983, p.218-223, 8 refs Itagaki, K., Kennedy, F.E., Jr.
pets, U.S. Army Engineer Waterways Experiment Sta- 40-3554 40-3552
tion, Vicksburg, MS, Environmental Laboratory, July FRAZIL ICE. ICE CRYSTAL GROWTH. ICE METAL ICE FRICTION, SLEDS, ICE SURFACE,
1984, p.83-109, 9 refs. STRUCTURE, RIVER ICE, NUCLEATION RATE, ICE FRICTION, ICE DETERIORATION. DY-
40-3531 STREAMS, ANALYSIS (MATHEMATICS). NAMIC LOADS, MODELS, EXPERIMENTA-
SNOW COVER EFFECT, MILITARY OPERA- The study of crystal growth and its application to large TION, STATISTICAL ANALYSIS.
TION, SEISMIC SURVEYS, ATTENUATION, scale industral crystallization can provide many insights and The challenge we hae been presented with. to perfect the
ACOUSTICS, SEASONAL VARIATIONS, VEHI- quantitativeapproachestotheproblemoffrardlice Number runners of the U.S Bobsled Team's sled for the 1989 Winter
CLES. continuity and heat conservation equations are presented Olympics in Calgary. requires in understanding of the ex-
Vehicle-generated sismograts recorded under um r ad in which the key parameters are crystal growth and nucleation permentation performed by other researchers, the conclusions
winter conditions at Fort Devens. Massachusetts. are ana d rates These parameters and frani morphology are di reached, and the limitations of their findings Most of
and compared. The data were recorded using thre-cnmpo- The problems of applyig these equations to natural the ice friction studies to date have been made under more
ant geophones located just beneath the ground surface and watcrbodis are discussed Further research needs are or less idealized conditions. Thus. in the highly dynamic

microphones mounted on tripods 0.3 m tall Winter data outlined. situation of a bobsled or a skier sliding on a rough ice
were recorded with a 07-m-thick snow cover present at surface, a variety of unknown and disregarded factors may
the test site. The 14-track FM field tapes were digitized MP 2079 contribute greatly to the friction phenomena. For instance.
in the laboratory at a sampling rate of 300 Hz in preparation UNSTEADY RIVER FLOW BENEATH AN ICE none of the previous studies addressed the mechanical destruc-
for filtering and spectral analysis. The filtering effect COVER. tion of the ice surface, though caring or melting a track
of the snow cover on the seismic data is stiking. Because Ferrick, M G, et al, Conference on Frontiers in Hy- the ice could account for most of the frictional energy
the acoustic-to-seismic coupled energy is attenuated by the draulic Engineering Cambridgc. MA, Aug. 912. s This paper describes the ieSUts Of a preliminary
snow. the appearance and frequency content of the recorded etud) performed using a model sled
ground motion is changed dramatically Automatic vehicle 1983. Proceedings. Edited by tH.T. Shen. New
ctsification algorithms will hae to account for these effects York, American Society of Civil Engineers. 1983.
if they are to operate successfully in the presence of snow p.2 54

-2 60 , 9 rcfs
Lemieux, G.E.

MP 2075 40-3560
FROZEN PRECIPITATION AND CONCUR- RIVER FLOW. ICE COVER EFFECT. RIVER ICE.
RENTLY OBSERVED METEOROLOGICAL ICE BREAKUP, FRAZIL ICE. FLOODING. ICE
CONDITIONS. JAMS, WATER WAVES, ICE WATER INTER- MP 2083
Bilello, M.A., t19851, I Ip, Presented at the 42nd FACE. 01110 RIVER MAIN STEM STUDY: TtlE ROLE
Meeting of the Eastern Snow Conference. Montreal, OF GEOGRAPHIC INFORMATION SYSTEMS
Canada, June 1985. 8 refs. MP 2080 AND REMOTE SENSING IN FLOOD DAMAGE
40-3532 FIRST-GENERATION MODEL OF ICE DLEERI- ASSESSMENTS.
SNOWFALL, PRECIPITATION (METEOROLO- ORATION. Edwards, Ht A. ct al. Interiational Sympositm on
GY). METEOROLOGICAL DATA. STATISTICAL Ashton. G D.. Conference on Fronticrs in H)draulic Remote Sensing of Enrironmcnt. 18th. Parts. France.
ANALYSIS, FREEZING. AIR TEMPERATURE. Engineering. Cambridge. MA. Aug. 9-12. 1983 Pro- Oct 1-5.1984 Proceedings. Vol 1. t 9 84

1. p.265-
HUMIDITY, WIND VELOCITY. FOG. VISIBILI- ceedings. EditedbyH.T. Shen. NewYork. Amcrican 281, 3 refs.
TY. DIURNAL VARIATIONS. Society of Civil Engineers, 1983. p 273-278. 12 rcfs Merry. C.J., McKim. 1I.L
This study evaluates statistical data for two or more meteorolog- 40-3563 40-3551
teal parameters, recorded concurrently durng the winter ICE DETERIORATION. ICE MODELI.S. FLOAT. REMOTE SENSING. Ri'. R FLOW. TOPO-
The analysis comsders only freerng forms of precipitation, ING ICE. ICE STRUCTURE. RIVER ICE. LAKF GRAPHIC FEATLRES. FLOODS. DAMAGE.
placed into seaen categories. and correlated with simultaneous.
ly obsersed stmosphenc conditions, such as temperature. ICE. ICE COVER STRENGTH. ICE BREAKUP. IANDFORMS. GEOGRAPII , CLASSIFICA-
humidity and wind speed Computer tabulated data from HEAT TRANSFER. DIURNAL VARIATIONS. TIONS. MAPPING. LNITED STATES OHIO
II years of winter %eather for MonchcnRicm.WcstGcr. Thephenomenonofdctcnorsationofe. paricularly of floating RIVER.
many. were obtained for the n,cstllgation T)picalresultsare ice on risers and lakes, is commonly obsereTd during the The Pittsburgh )istrit. tirps of I.ngineer%. has ,.ondumtcd
I) the sations in absolute humidity salues that can be expect- spnng pcriod The result of the deterioration is a porious feashtly anal)¢ss of %arious pr.cdurcs t,r performing flood
ed duong periods of fog or ground fog at dilfferent air tempera- hone)om like structure, generally of iw strength, and the damage assessmcnts atone the main item c-f the Ohio Ricr
tur. 2) the likelihood that freezig rain or frceuing drixzle will grcatl) reduiced strength contrihutes to the timini of ice Procedlures using iraditional, although highi) automated. tech
occur least frequently between 1.00and 1700 hours. and . the break-up as %ll as signifisantl) rcdt sng the load.urryin niucs and thosv tasvi on gcographi, information systems
diurnal and monthl) air temperatures, relatise humidity and capacity of the ice coser A ismbnei raliatis.,in-ondti,n hasc teen ealuaecd at A. rest stc. ht .it) of %C. %fartinssle.
csamples of the unusual and interesting ensronmcntal heat transfer anal)tss is presented that p.idits the diurnal 'Aelie, (.oun1). ,est 'irginia The flood damage astess.
knowledge that can he gained from asaitablc ctmatlt records, strength variations asso iatd with low surfae albed, and meats of the test sit des elopd from in aut,.matei .. aonven
similart ,est gtionscanbeconductedforoihersiitshthathuse internal melirng The results are ompared with fied tional %tructurc.-y sinxiutir appraisai -i -srd u. the ground
long-term weather records in computer-hased files data trnth dilaa set
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MP 2084 MP 2087 MP 2091
SPATIAL ANALYSIS IN RECREATION RE- ICE BANDS IN TURBULENT PIPE FLOW. INSTRUMENTATION FOR AN UPLIFTING ICE
SOURCE MANAGEMENT FOR THE BERLIN Ashton, G.D., 1984, 84-WA/HT-106. 7p., 10 refs. FORCE MODEL
LAKE RESERVOIR PROJECT. 40-3584 Zabilansky, L.J., Specialty Conference on Hydraulics
Edwardo, H.A., et al, 1984 SPOT Symposium. Pro- PIPELINE FREEZING, PIPE FLOW, ICE FOR- and Hydrology in the Small Computer Age, Lake
ceedings. SPOT simulation applications handbook. MATION, HEAT TRANSFER, ICE SURFACE, Buena Vista, FL, Aug. 12-17. 1985. Proceedings.
American Society of Photogrammetry, 1984, p.209- TURBULENT FLOW, HEAT FLUX, FLOW RATE, Vol 2. Edited by W.R. Waldrop. New York, Ameti-
219. EXPERIMENTATION, SURFACE ROUGHNESS. can Society of Civil Engineers. 1985. p.1430-1435, 4
Merry. C.J., McKim, H.L. Results of experiments in two pipe sizes with annula freezing refs.
40-3550 are reported. A wavy ice relief generally formed. The 40-3612
LANDFORMS, RESERVOIRS, REMOTE SENS- results are compared to a correlaton pre'osly proposed MODELS. OFFSHORE STRUCTURES, COMPUT-
ING, TOPOGRAPHIC FEATURES, CLASSIFICA- by Gilpin based on a thermal cnterion and to a correlation ER APPLICATIONS, FREEZEUP, ICE PRES-

developed by Ashton based on a kinematic criterion The
TIONS, ENVIRONMENT SIMULATION, reults are discussed within the context of these criteria. SURE, ICE LOADS, ENGINEERING, WATER
WATER CHEMISTRY, LAKE WATER, GEOG- LEVEL, PILE STRUCTURES.
RAPHY. Manse strucures frozen into an ice cover are subjected
The simulated SPOT data acquired from aircraft over the to vertical forces as the ice sheet responds to changes in
study site had several radiometric characteristics which would the water level. PIle-supported. light duty structures are
not be encountered in the nadir.looking satellite observations especrally ,ulncrable to the uplifting forces, which can extract
These differential scene brightness features were removed MP 2088 the piles from the soil, destroying the structure's integrity.
from the data. The corrected data were used in two ICE ENGINEERING FACILITY. To evaluate the parameters that control the magnitude of
studies to issess their information content for water quality the uplifting force a laboratory model study was conducted
asuesment and land cover classification. Both studies Zabilansky, L.J.,etal, (1983], 12p. + fig, Prepared in a refrigerated test basin.
indicate that the SPOT data are comparable to high altitude for the International Institute of Ammonia Refrigera-
color-infrared acrial photography in digital form. The in.. tion, 5th annual mceting, Sarasota, FL, April 17.20,
plication for land cover mapping is that techniques developed 1983. MP 2092
for LANDSAT MSS will need to be modified to allow Alexander. V. REAL-TIME MEASUREMENTS OF UPLIFTING
for interactive user input and the use of textural and contextual 40-3609 ICE FORCES.
features in automatic digital classification. The results
of the water quality analysis point to the potential of th CE SURVEYS, LABORATORIES, EQUIPMENT. Zabiansky, LJ., 1985, Vol.31. p.253-259. 2 rfs.
SPOT data for assessing the presence of materials in the ICE NAVIGATION, ICE FORMATION, ICE 40-3638
light-interactive zone of the water column LOADS, ICE JAMS, ENGINEERING, ICING, ICE SOLID INTERFACE. PILE EXTRACTION,

FLOODS, HEAT RECOVERY. ICE LOADS. PILE LOAD TESTS. OFFSHORE
STRUCTURES, DAMAGE. COUNTERMEAS-
URES, COMPUTER APPLICATIONS.

MP 2085
WILDLIFE HABITAT MAPPING IN LAC QUI MP 209 MP 2093
PARLE, MINNESOTA. BOUNDARY INTEGRAL EQUATION SOLU
Merry, CJ., et a. 1984 SPOT Symposium. Proceed- DATA ACQUISITION IN USACRREL'S FLUME TION OF MOVING BOUNDARY PHASEFACILITY. TION O MDing. SPOT simulation application handbook. Amen- Daly, S.F., et A, Specialty Conference on Hydraulics CHANGE PROBLEMS.
can Society of Photogrammetry, 1984, p.205-208. and Hydrology in the Small Computer Age, Lake O'Neill, K., 1983. Vol.19, p.1825-1350 47 ref
40-3549Green G., Anderson, S. Buena Vista, FL, Aug. 12-17, 1985. Proceedings, SOIL FREEZING. ANALYSIS (MATHEMATICS)

VEGETATION, REMOTE SENSING, SPECTROS- Vol.2. Edited by W.R. Waldrop, New York, Ameri- BOUNDARY VALUE PROBLEMS, PHASE
COPY, PHOTOINTERPRETATION, MAPPING, can Society of Civil Engineers, 1985, p.1053-1058. I TRANSFORMATIONS. CONVECTION, STEFANCLASSIFICATIONS, AGRICULTURE, UNITED ref. L PROBLEM. TEMPERATURE GRADIENTS,
STATES-MINNESOTA-LAC QUI PARLE. 40-3610 PIPES (TUBES).
SPOT High Resolution Visible (HRV) simulated data were LABORATORIES, COMPUTER APPLICATIONS Boundary integral equation mthoda are presented foe the
obtained over Lac gut Parle. Minnesota, to determine their solution of some twodimensioal phase change prbems
usefulness for mapping wildlife habitat categories associated REFRIGERATION. ICE FORMATION, HY- Convectionmayenterthroughboundaryconditions.butcannot
with Corps project& Ground truth data were available DRAULICS, SEDIMENT TRANSPORT, FRAZIL be considered within phase boundaries. A general formula-.
from photointerpreted wildlife habitat unit maps and the ICE. UNSTEADY FLOW, ICE COVER EFFECT. tion based on space-time Green's functions is developed
agricultural crop insentory prepared for the summer of 1983. EQUIPMENT. using the complete heat equation, followed b/ a simpler
A geometric correction could not be applied to the data The refrigerated flume fscility at the U.S. Army Cold Regions formulation using the Laplace equation. The latter is
set. so only the spectral reflectance quality of the data Research and Engineering Laboratory (USACRREL). Hano. pursued and applied in dctail. An elementary. noniterative
was assessed. The sample size of 512 x 512 pixels was ver. New Hampshire. consists of a tiltable flume that is system is constructed, featuring linear interpolation over €1-
selected for the analyses. An unsupertsed classification 120 ft long. 4 ft wide and 2 ft deep (366 a I 2 x 061 mnts on a pol)gonal boundary Nodal values of the
land cover map was generated with the Earth Resources m). two constant.speed centrifugal pumps and associatd temperature gradient normal to a phase change boundary
Laboratory Application Software package. The classification piping flow meters. heat transfer devices. automatic valves are produced directly in the numerical solution 'f.e system
was successful in dicniminating wheat and alfalfa and other etc. The flume is an experimental facility used to study performs well against basic analytical solutions. in the.e
uniformly colored areas. but pasture and corn could not the formation of frazil ice. temperature effects on sediment values in the interplase jump condition, with the simplst

bseaae. As.wweentscesuinsprton formulation of the surface normal at boundary vertices. be'be seprated. Also, we were not succesful in separati transport, unsteady flow under an ice coser, and other subjects
of grasalunds and legumes Our results indicated that relevant to cold regons hydraulics. A computerized data cause the dsctrctizd surface changes automatically to fit
the 20-m HRV data can be used to photointerprct wildlife acuiinon csrtem hyd a elo that ts based on the scale of the problem, the method appears to offer many
habitat using the false color imag, but a digital classification Hcwlett-Packard 9845B desktop computer of the adiantages of moving mesh finite element methods.
cannot be performed To obtain a habitat map using Howeter. it only reqwres the manipulation of a surface
the HRV data would require a multitcmporal analysis, me.sh and solution for surface sanables In some applica.

tions. coarse meshes and %try large time steps may be
used, rolatie to those which would be required by fixed
grid domain methods Computations arc also compared
to original lab data. describing two-dimentsional sol freezing

MP 2090 with a time-dependent boundary condition Agreement
MP 2086 CAZENOVIA CREEK MODEL DATA ACQUISI- between simulated and measured histories is good
CRREL INVESTIGATIONS RELEVANT TO OFF- TION SYSTEM.
SHORE PETROLEUM PRODUCTION IN ICE- Bennett. B.M.. et a. Specialty Conference on Hydrau.
COVERED WATERS. lics and Hydrology in the Small Computer Age. Lake MP 2094
Tucker. W.B., International Symposium on Remote Buena Vista. FL, Aug. 12-17. 1985. Proceedings HELICOPTER SNOW OBSCURATION SUB-
Sensing of Environment. Second Thematic Confer- Vol.2. Edited by W.R. Waldrop. New York. Amed- TEST.
ence "Remote Sensing for Exploration Geology." Fort can Society of Civil Engineers. 1985. p.1424-1429. 4 Ebersole. J.F.. June 1984. SR 94.20. SNOW-TWO
Worth, Texas, Dec. 6-10. 1982, Proceedings. Vol.l. refs. data report. Vol.2: System performance. Edited by
£19831 . p.207-215. Refs. p.213-215. Zabilan-ky. LJ. R. Jordan. p.35 9 -376 . ADB.10 241.
40-3547 40-3611 40-3784
OFFSHORE STRUCTURES. ICE LOADS. SEA MODELS. ICE BREAKUP. COMPUTER AP- MILITARY OPERATION. iiELICOPTERS.NAVI-
ICE DISTRIBUTION. REMOTE SENSING. PLICATIONS. RIVER ICE. ICE CONTROL. ICE GATION. BLOWING SNO,. SNOW COVER EF-
DRIFT. ICE CONDITIONS. ICE CRYSTAL JAMS. TESTS. ENGINEERING. STRUCTLRES. FECT. PIIOTOGRAPIY. AIR CUSHION VEHI-
STRUCTURE. DESIGN. ICE MECHANICS, ICE DESIGN, COUNTERMEASURES. CLES. DETECTION. COUNTERMEASURES.
STRENGTH. The Catenovia Creek Model is a physical h)draulic model TESTS.
The US Army Cold Regions Research and Engineering constructedin the 160-ft x 0-ft (49 a.m x244 m)refrigerated Threesetsofhelioptc..dlonwash-prodiccdsnowocuraton
Laboratory has studied theses ice enironment of the Beaufort research area of the Ice Enginceitg Facility at the L triats were conducted (two sets on a l)ecembtr 192). one
Sea for many ycars Offshore deselopment is now prsceed Army Cold Regions Research and Engineering laboratory set on I7 Januar 1914). for a total or 3t indisdual tials
Ing beyond the barer islands and man) of these studies located in lianoscr. New Hampshire The rurpos, of froth hocnng and forward flight patterns were performed.
have relesance to the planned acti'sties Sea ice presents the model is to rcroduce riser ice breakup phenomena In order to obtain an a.equate data have which is r lesant
a formidable hazard to the design and construction of produc- for optimizing the design of an ice control structure The t.o Arm) senanos. the planned flight alitudes choseng for
tionplatformsandseafloorpripchnes CRRL.in.csttgations optimal deign will delay or ultimatel present the passage the test %ce for representatise fling at lowlecel or NOE
his addressed a number of the problems associated with of ice floes, eliminating downstream ice jam flooding The (nsp-of.caith) m,sions and landing In addition, some
these actiuties and remote sensing has played a malor role performance of the ice control structure durng a simulated test flight trials aere dlrcticil towurts information on -mask.
in some of these studies Specific efforts at CRRF.I. hase breakup is monitored by using an iteractise real.time data ing' and -untosikg- below* and aoe tcerrain features o
addressed the measurement of ice motion, the distribution acquisition system The data acquisition sstem is itserncl tree tops Thus the altitudes tot the test were rimarily
and morphology of pressure ridges and shore ice pile-ups, h a llwlett.Packard 9145A desktop computer and enables restricted to no higher than .4 feet abose the surface for
ice conditions and thickness, the determinalion of ic strength. a rapid analtyssofthe work because ofthe real-trme monitoring forwa~d flights, and 150 feet for hosrng i -light% tere
ice crystal structure, and the modeling of itc djnamics and This paper discusses the model and its methco, of data mxdc rpindicular to the main trannsmt ..etet line of
thermodynamics collCction sight, or in hoen.ng. rectal take.off srd landing mod
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MP 2095 of magnitude greater than an equivalent sees sphere Polari. scribed along with same esa.pls of practical and research
SNOW-COVER CHARACTERIZATION. SAD- Zao appears to be a useful adjunct in synoptic passive aplications The capabilities. limniatorns. and future ps
ARM SUPPOR. aztmospheric remiote sensing. (Auth.) silbdities are also discussed.
O'Briens. H.. et al. June 1984. SR 84.20. SNOW-TWO, MP 2100 1.%I 2104
data report. Vol.2: System performance. Edited by FINITE ELEM4ENT SIMULATION OF ICE SIMPLE MODEL OF ICE SEGREGATION
R. Jordan. p.409-41 1. ADB-10 1 24 1. CRYSTAL GROWTH IN SUICOOLED SODI- USING AN ANALYTIC FUNCTION TO MODEL
Bates. Rt. UM-CHLORIDE SOLUTIONS. HEAT AND SOIL-WATER FLOW.
40-3787 Sulljivan. J.. Jr. ct al Internsational Cofrec On Hromradka. T.V.. 1I. et al. International Offshore Me-
SNOW OPTICS. SNOW ELECTRICAL PROPER- Numerical Methods in Engineerin. Tho an p hanica and Arctic Engineering Symposium. 3rd. New
TIES. MILITARY OPERATION. METEOROLOG- plicatiotti (NUMETA 85). Swan.sa. W-Ie. an.7.11pl. Orlem. Louisiana. Fcb. 12.17. 19$4. Proceedings.
ICAL FACTORS. SNOW COVER EFFECT. DE- 1985- Proceedings.Vol.l. Edited by L Middleton Vol.3. Edited by V.J. Lunardini. New York. Amen-.
TECTION. SNOW DENSITY. SNOW WATER and G.N Pandc. Rotterdam. A.A Bakema. 1985. casn Society of Mechanical Engineers. 19114. p.9-9I G4.
CONTENT. GRAIN SIZE. SNOW DEPTH. p.52 7 -532. 12 ref. 10 refs.

Lynch. D.R.. O*Nill. K. G~uymon. G.L.
MP 2096 4G-3850 38-2031
FIELD SAMPLING OF SNOW FOR CHEMICAL ICE CRYSTAL GROWTH. SOLUTIONS. TEM- FROST HEAVE. SOIL FREEZING. HEAT
OBSCURANTS AT SNOW-TWO/SMOKE WEEK PERATURE EFFECTS. FREEZING. DENDRITIC TANSFER. MOISTRE TA.NSFER. FREEZE
VI. ICE. ANALYSIS (MATHEMATICS). THAW CYCLES. GROUND ICE. SOIL WATER
Cragin. J.H.. June 1984. SR 84.20. SNOW-TWO data A finite element solution for ice-crystal growth In subeocled MGAIN YRUIS AE RS
report. VoL2: System performance. Edited by Rt. sodiwn-eblonde solution i presented The rezn ares SURAT.HM AC LIMDS.WAE PRS

Jordan. ~ ~ -1 p1 6 - 7 . D- 241. 3 refs. fort qisa soliitionsi requires usmultaeous solution of the
40-3782 hecat equation in the soid and a complet.e transport treatment Mp 2103

MILIARY OPEATIN. SOKEGENRA-in the liquid region. The inosing ice surface in"th sitnula- PROCEEDINGS.MTR SOWPCOPSTION. SEGNOWFAL tiois, is continuouisly tracked sii defoensabie grids." Heat lntcrnastioi-Al Offshore Mechanics and Arctic Engi-TORS, SNOW COMPOITION. SNOWFALL.and mass are conserved cxactly us the simulations. Specify- neigSmoim t.Dl.Txs e.1-1SNOW SURFACE. VISIBILITY, CHEMICAL img the interface temperatur ed on the costtui nee gSloim.4h als ess e.1-ANALYSIS. AIR POLLUTION. TESTS. phase diagrm is inadequate due to the disparate, interfacial 1985. New York. American Society of Mechanical
growth kinetics for the A-ais and C-axis of the ice crystal. Engineers. 1985. 2 vols. Refs. passim. For selected

MP 2097 Herein we appl) radiation type boundary ciinditins, on the papers see 39-2382 through 39-2438.
TERRAIN ANALYSIS FROM SPACE SHUTTLE ice interface which maintain temperature close to eqiiru Chung. IS.. ed. Lunardini. VJ.. ed.
PHOTOGRAPHS OF TIBET. along a fast-growth anus, but allow suibcooWe condlitions 39.2381I

Krei. RA..Ct l. ntenatona Cofernceon old to prevail along a slow-groweth axis This preliiayOFS RE TUKreg, .A. c a. Itenatonl Cnfrene n Cld repout concentrates on problem formulations and one-dainin OFSOESRCTURES. OFFSHIORE DRILL-
Regions Engineering. 4th. Anchorage. Alaska. Feb. sional seicsetions of the method against analytic solutions. ING. ICE CONDITONS. ICE LOADS. IMPACT
24-26. 1986. Proceedings. Edited by W.L. Ryan. MP 2101 STRENGTH. ENGINEERING. CONSTRUCTION
New York. American Society of Civil Engineers. PERFORMANCE BASED TIRE SPECIFICA. MATERIALS. OCEANOGRAPHY. MEETINGS.
1986. p.400-409. 14 refs. TION SYSTEM FOR MILITARY WHEELED MP 2106
Guodong. C. Brown. J. VEHICLES. ICE GOUGE HAZARD ANALYSIS.
P4 MARSTDSTIBTON5LPN LAND- Blaisdell. G.L. U.S Army Sursivable Tire Symposi- Lanan. G.A.. et al. Offshore Technology Conference.
SCPEMAFREOTE SNSTUIN. TOPOGRPHI um. Carson City. NV. Nov- 4.8. 1915. Procedings. 18th. Houston. Tesas May 5-8. 1916. Proceedings.
FEATUES. OEN INU TP RAROST 19851. p.277.280. 2 refs. Vol.4. 1986. p.57-66. 13 refs.
MEAPPING. SPCONEOU POTOGRAPHY 40-3884 Niedoroda. A.W.. Weeks. W.F.

MAPPNG. TBET.E PHTGRPY TIRES. MILITARY EQUIPMENT. VEHICLES. 40-3850
AERIAL SURVEYS. TIE.DESIGN. __ICE SCORING. TRENCHING. OCEAN BOTTOM.
MP 2098 Nost miilitary aheeled vehicles conttinue to utilize the NDCC PIPELINES. MARIN E GEOLOGY.
EFFECTrANDDISPOSITION OFTXITIN ATER- tire. despite its extremely tow tread l..fer and resatively poor Sea floor ie gouge depth datrbuiors, and pgpel=n trenching

RESTIALPLA'I.performance. Current tire technology has far supassed requirements areasulyzed. An inspeissd mrhodui rcesent-PalazzoAi.LLAN.. tha6. irr(I).p.4when.t4 NC ur wa deind )-' te d for ssrametennns cmewce gwuge esen:,& based on aPajzlo AJ. c al Ja.-ar-198.15t).p.4-5224 Armar entinues. on all but its newest %chicks,. to apply singler record of listing sea flowr ice gouges. tInformateon
refs. this tire With such a dspansty between the NDCC tire on the gouge 

t
-'tM=S process and the mimoau obserable

Leggett. D.C. and what is commercially available, and with the potentil guedepth arc used in this procedure.
40-3708 now to design a tire for numerous specific performancegoe

SOIL POLLUTION. PLANT PHYSIOLG areas. how doe s te Armny determine what tire it shuld MP 2107VEGEATIO. MLITAY FCI~mS.LOGY w ue for a particular sehic [n - -Iwnn this quetin RELIABLE. INEXPENSIVE RADIO TELEME-DAMGE .MAST R DIP FALITIER. REATS. asworking group was formed. and a isew tire pcicgrw3on TRY SYSTEM FOR THE TRANSFER OFDA AE.W ST IS~A WTR RAT eloped This systemn is based not on seit MEERLGCL AD ATMOSHEICM ENT. dein features ia as much as is possible but ni critical MEERLGCL N-PE
Little is known about the respornse of eretinal plat to areas or tire performance. This system take 2Ct acoun AA FO UNTAIN4 SITrES.
2A.46trinitrotolvenec (r1%sT) To assess it effects. ellow thse echick's mision peofile and the neeesa.- of certain Govoni. i.W. c t al. Interntationral Workshosp on Atmos
nutsedgec fCOperus esculenrin L) was grown in hydrorsins minimum leseis of perform.ance for %are=u conditionis phers Icing of Structures 3rd. Vancouver. B.C. Ma)
cultures containing TVT concentrations of 0. 10. aitd :0 MP 2102 6-8. 1916. Proceedins. Can.adian Electrical Astoria-
mgIL The deleterious effects of TNT were raped -a RADIAL TIRE DEMONSTRATION. liotn. £19161. 6p.. (4.2) 6 ref.
occurred at solution concentrations of 5 ragort and highe-
Rnot grosoh was aost affceced. followed by leaves an Liston. R.A.. U.S. Army Sursivable tire Symposium. Rancourt. K.L. Oiton. A.
rhizomecs. Itoot wa-.hts, were reduced about 9$- when Carson City. NV. Nov.. 4-7. 1985. Proceedings. 40-3967
grown in the presenice of TYT Kalan yields ere 54 £19551. P.291-235. POWER LINE ICING. ICING. RADIO COM.
to 74P. lowr than the control Th N n t eaoie.40-3866 MUNICATION. TELECOM MUNI[CATION. ICE
4.am.2.dnitrstoluene t4-AD%-T). and 2-m*.-4.finI_- TIRES. MILITARY EQIPMENT. MILiTARj ACCRETION. STRULCTLRES. MOt NTAINS.
trotuene f2.ADNfl) were found throughout thep~ns s- TRANSPORTATION. VEHICLES. METEOROLOGICAL DATA. WIND % ELOCIT)
lrtsinss were connaly rnocnored to ensure that no titetao.
lite were present in solution S~nce TN.T was the only, A dersoasstrsia of the uoe of cocn..crcufly aaLabic radia WIND DIRECTION. PRECIPITATION
compound taken up. the inetabolitecs must base focrme within tirs on the- Ar "-s 5 ton d=_n k a s currently in progress (METEOROLOGY). COMPLTER APPI.ICA-
the plan. Lessof d.ADNT escded thos oK-AI'% at Widt&cken rerm % One cosr co .. pany. TIONS.
and TNT itself, ranging up to .'Go mgkg in rot fCocpanj C of the 44Lh Enierig5 :,~r has approsi, A s~edy to tanme oregr2phu lrc fes on zemosphere ic-.g

platsgrwnin0 g IofTN Te retes ~ zs~ey 'a of its trucks equi-ped .wtth ra,!W tires AM =C-S:)i en conducted on two remote montantop
of all three compounds a ere fovund in the rhiz..es Incres,-hl shtesadr iltr os TCvsIs in the noe.hcAuter Lsited States The study insss
iag solution TNT lests increased the concentrawcon az the emronssttin ts to idenatf the impeos., fra high .. tu ondeorbgcla..urg
quaentities of 31l three cmunsin the plant wa, and treCad MCA: Performanc of the c=mercual ra windspeced and ilroCC preCyria-.in. runs?..:empera2t.

tt co:=pare to thec hiss -ly. no-zacrctaonl cross 2uu't) andicn ra:e Rem-ote s:-.es are t-.ra~ on 1.-in Moitn
MPX 209 tire that has been the US Arms svan!lrd tire fai so er C,.1 .us. bth si-uate .i th .e St-
METEOROLOGICAL VARIATION OF ATMO- fsry years omeinoato reatise zo fuel vsage -- lms'ur tt.fteat.ntaseaan o
SPHERIC OPTICAL PROPERTIES IN AN AN- ro*n eitneae.ose sasutin of Nut. cross wire wids.=s4 uumdt prot-es.
TARCYIC STORM. MsP 2103 act .texrr a:-! etctranic ruin ga-ges. is ineifced wt*.
Egan. W.G. et al. Apt 1. 0986.25(1). p It 53-1165.4.6 TIME-LAPSE TIIERMOGRAPIIY: A UNIQUF on-WIe dals, lgger Ther daa are trazsMi~e fromA tee

rf.ELECTRONIC IMAGING APPLICATION. remote siast Nv a sp 4clsdszgnrd ra,4 dio e.tr system.
Marsall S S- e al.Intrr~stmsinl lecron-c I-..sng srog of a Tucsons Amnateur racket P.ai Terine %-kHogan. A.W. as~l.SJ ta.Itrz~a lcrm mpr Cnr...e Ia.1 Wu ,- X

40.3771I Expsosition and Conrference. lstri. MA. Sep II-IS. ,(.L
REMOTE SENSING. BLOWING SNOW. AL. 194119141. p 54.5511 2 1 cfs MP -',0o
BEDO. VISIBIL.ITY. AEROSOL.S. SOL.AR RAI)IA- Muni$. R If CONDVCTOR TWISTING RESISTANCE EF-
TION. ANTARCTICA~- AMU% DSEN-SCOTT 40).416 PECKS% ON ICE IIUII.-UP AND ICE SHED-
STATION SURKACE TEMPERATURF. INF:RARE[D P110- DING.
Grond truth inputs -.s.ne drng an ant.wcts stit wcre TOGRAI'IY. I-.ECTR0NiC EQUIPMI:iNT. L.AS. (;- s~..W ia.Itruiia oklch~nAits
applied to the Dise sector anspers due. The sr"c FRS sphienIrifing .sf Stristturmi 3rd. Varscouser. It C.- May
tropolaimmetris poetis -,.wsrj at _hzru-_tauo % new ie.hnaqur has been eetsiitodis. n.re 6.1SP Prseut.Cadr.IlsriaAasa
are quatita:-vel? related4 to tyhe numnber of Kce %ristuts in ztim.t. stdeo tichnqitues th 1?-s of therm..-ai; ts.gsi. sp . figs. 05 It 5 Itl%
the optical path At large s2catrngj ags fs-smatte ws As a result. 4eisamisthrn c-setn" vt re..d Aeies. 5 F
in the plane of sisioai. the -re cystal scattei". rdue rat.rit. mtnadtyelsA-tr -p-Autdoespresse 4(5.3913
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otherwise similar environmental ic -Pconditions at the summit MP 2113 hydraulics and mechanics of ice jams and determining their
of M% Washington. It was found that the more rotationally REVEGETATION ALONG PIPELINE RIGHTS- "flood" levels. However, a parameter that shouJ be nown
rigid (stiffer) wire affected both the modte of ice buildup Ewith reasonable accuracy is the flow discharge at the ice
and showed some capability of deicing itself in moderate OF-WAY IN ALASKA. jam location.
wind conditions. The lesser ice buildup on the stiffer Johnson, L., Intemsational Symposium on Environ- M 2117
wire Is apparently related to the suppression of dynamic mental Concerns in Rights.of-Way Management, 3rd, MP 2117
twitting oscillations in the wire, oscillations which were appar- SanDiego, CA, Feb .5-18,1982. Proceedings, Ftate REMOTE SENSING OF THE ARCTIC SEAS.
ent in the softer wire. The softet wire showed heavier College, Mississippi State Univerity, 1984, p.254-264, Weeks, W.F., et al, 1986, 29(1), p.F9-6 4, 7 refs.
ice buildup with the wire at the center of a cylindrical 12 .fUD.
accretion. The stiff wire showed less ice buildup on the 40-4196
windward side with the development of an elliptical accretion 40-3994 40-4196
due to semi-static rotatioti of the wire Deicing of the REVEGETATION, VEGETATION, PIPELINES, SEA ICE DISTRIBUTION, CE CONDITIONS,
stiffer wire apparently took place by breaking of the ice INTRODUCED PLANTS, GRASSES, UNITED REMOTE SENSING, MICROWAVES, ICE ME-
after It slowly rotated into the wind by several possible STATES-ALASKA. CHANICS, ICE COVER THICKNESS, RADIA-
mechanam*. The Increased drag on the ice as it moved The Trans-Alaska Pipeline System for transpor.ig crude TION BALANCE, AIR TEMPERATURE, ARCTIC
into the wind creates a bending moment which apparently oil from Prudhoe Bay to Valdex ha recently been completed. OCEAN.
exceeded the failure stress of the ice near where it was T1:. Alaskan Natural Gas Transportation System for transport- MP 2118
attached to the wire. The ice fails and drops off the ilg gas from Prudhoe Bay to the "Lower 48" is under ORIENTATION TEXTURES IN ICE SHEETS OF
wire and the cycle then repeats itself. construction. The rights.of way of both these major pipe- OUI

lines traverse the arctic and subarctic climatic zones, where QUIETLY FROZEN LAKES.
MP 2109 severe environmental conditions require specialized measures Gow, A.J., Feb.-Mar. 1986, 74(2), p.247-258, 19 refs.
COMMUNICATION TOWER ICING IN THE for revegetating disturbed terrain. On the oil c.peline 40-.4118
NEWMENLAD ION -W RE right.of-way an a-gressve grass seeding and fertilizing program ICE CRYSTAL STRUCTURE, LAKE ICE.
NEW ENGLAND REGION. was used for revegetation, while on ti-e natural gas pipeline
Muliherin, N., et al, Inter-itionai Workshop on Atmo- natural reinvasion will be encouraged. These different MP 2119
spheric Icing of Structures, 3rd, V ancouver, B.C., May approaches reflect dilferent management g')als and changing ARCTIC ICE AND DRILLING STRUCTURES.
6-8, 1986. Proceedings, Canadian Electrical Associa- technologies as rev-getation research progresses in the far Sodhi, D.S., Apr. 1985, 107(4), p.6 3 -69 .
tlion, t19861, 7p., (6.9). 15 refs. north. This paper presents some of the implications of 40-4162
Ackley, S.F. tl.zse methods for long-term restoration of disturbed terrestrial OFFSHORE STRUCTURES, DRILLING, ICE
40.3991 areas. LOADS.
ICING, TOWERS, HOARFROST, TRANSMIS- MP 2114 MP 2120
SION LINES, PRECIPITATION (METEOROLO- COMBINED ICING AND WIND LOADS ON A ST. LAWRENCE RIVER FREEZE-UP FORE-
GY), DAMAGE, COST ANALYSIS. SIMULATED POWER LINE TEST SPAN. CAST.
Rime icing and freezing precipitation are of concern to Govoni, J.W., et al, June 1987, No.3439, International Foltyn, E.P., et al, July 1986, 112(4), p.467-481, 16
the radio and television broadcasting industry. This paper Workshop ton] Atmospheric Icing of Structures,
discusses the results of a study seeking to document the 2nd, Trondheim, Norway, June 19-21, 1984. Pro-. .n, H.T.
severity and extent of transmitter tower icing and related ceedings. Edited by M. Ervik, p.173-182, Includes 40-4246
problems in the northes,,en United States. Information ICEBOUND RIVERS, ICE FORECASTING,
va obtained via mail qceitionnstre and telephone interview discussion. 3 refs.

with eighty-five station owners and engineers concerning Ackley, S.F. RIVER ICE, FREEZEUP, ICE FORMATION,
118 different stas!ons. Results show that television and 40-3995 LONG RANGE FORECASTING, ANALYSIS
FM broadcasters are seriou ly impacted, yct AM operators POWER LINE ICING, ICE LOADS, ICE ACCRE- (MATHEMATICS), AIR TEMPERATURE,
ate, in general, only slightly affected by expected New England TION, WIND PRESSURE, UNFROZEN WATER WATER TEMPERATURE, SAINT LAWRENCE
icing levels Combined annual costs for icing protection CONTENT, SUPERCOOLED CLOUDS, WIND RIVER.
and Icing related repairs averaged S121. $402, and $3066 VELOCIT'1, TESTS.
for AM, FM, and TV stations, respectively. None of In this study a method for making long-range forecasts
the AM stations polled employ an Dunng the winter of 1982-83 measurements ivf combined of freeze-up dates in rivers is developed. The method
whereas all the TV stations do. icig protectin measures, icing ard wind load-ng, along with in-cloud liquid water requires the initial water temperature at an upstream station.

content and droplet size, were obtained on a simulated power the long-range air temperature forecast, the predicted mean
tine test span at the 2000-inctet summit of Mt. Wshingtn. now velcity in the rive-reachand vater temperature response

MP 2110 New impshire. Icing loads were measured using a triaxial parameters The water temperature response parameters
STRUCTURE OF ICE IN THE CENTRAL PART load cell which resolves three p,-rpendicular force components can be either estimated from the surface heat exchange
OF THE ROSS ICE SHELF, ANTARCTICA. of the wire tension Wind speeds were obtained from coefficient and the average flow depth or determined empirical-
Zotikov, l.A., tal, 1985, No.54, p.39-44, 8 refa, In a vaned pitot-static tube located near one end of the test ly from recorded air and water temperature data. The
Rusian it English su98 ., pwire. Vs ad and gravity loading of the test span was method is applied to the St. Lawrence River between Kingston,
Russian with English summary. obtained for winds up to 80 m/s The in-line loading, Ontario, and Masena, New York, and is shown to be capable
Gow, A.J., Jacobs, S.S. a combination o; wind and graviy loads, rang I up to of forecasting the freeze-up data
40-3903 2300 N for ice accretions of up to 19 cm in liameter.
ICE SHELVES, ICE COMPOSITION ICE CORES, Some indications were found that rouhli rime ice accretions MP 2121
ICE CRYSTALS, IMPURITIES, CLIMATIC had higher drag than glaze accretions VARIATION OF ICE STRENGTH WITHIN AND

BETWEEN MULTIYEAR PRESSURE RIDGESCHANGES. MP 2115 IN THE BEAUFORT SEA.
Studies of ice ., obtained f-om a 416 m deep borehole MEASURED AND EXPECTED R-VALUES OF 19 Weeks, W.F., June 1985, 107(2), p.167-172, 6 refs.
in the Rosa 1,.. helf in the vicini,7 of the J-9 station, BUILDING ENVELOPES. For another source see 38-2036 (MP 1680).
revealed changes in ice crystal structure, inclusions and dimen- For S.N., s9u5, 9 3822), (MP 1680)s
sions with depth. This variation is explained by climatic Flanders, SN., 1985, 91(2B), p.49-57, 3 refs. 39-3284
fluctuations 40-3992 ICE STRENGTH, PRESSURE RIDGES, COM-

BUILDINGS, THERMAL INSULATION, HEAT PRESSIVE PROPERTIES, POROSITY, TESTS.
MF 2111 TRANSFER, WALLS, HEAT FLUX, MANUALS, A recent series of tests on the uniaxial compressive strengthOIC R N R AROOFS, COLD WEATHER CONSTRUCTION of ice samples taken from multiyear pressure ridges allowsTOXIC ORGANICS REMOVAL KINETICS IN This paper compares in situ measurements of R-values R(e) the testing oi several hypotheses concerning the variation
OVkLAND FLOW LAND TREATMENT. with R-values obtaned from handbook calculations for 19 in strength within and between ridges The data set consists
Jenkins, T F., et al, 1985, 19(6), p.707-718, 32 refs. Army buildings in Colorado, Washington. and Alaska The of 218 strength tests performed at two temperatures (-5
Lreggett, D.C., Parker, L.V., Oliphznt, J.L. R- alucs were measured with heat flux and t=.nperature and -20 C) and two straic rates (001 and 00005/s) There
40-3900 sensors, with data averaged and recorded for several days was no significant difference b-twveen the strength of the
WASTE TREATMENT, WATER TRFATMENT, The handbook calculations rely on borings in the construction, ice from the ridge sails and the ice from the ridge keels
WATER POLLUTION, LAND RECLAMATION depth probes. boroscope inspection, and as-built drawing when tested under identical conditions As the total porosity
W ATPOLLUEXPERIMNT IONAM OD: A subjective measure of .ertainty about the construction of the ice from the sails is higher by 40 percent thanVEGETATiON, EXPERIMENTATION, MOD- reflects the quality of this information Examination of the ice from the keels, the lack of a significant difference
ELS. selected sudy cases indicated that convection is a frequent is believed to result from the large vptnations in the structure
The efficien.y in removing 1, trace rgansics from wastewater heat transfer mechanism in fibrous insulation, in both walls of the ice which occur randomly throughout the cores. A
was studied on an out.oor, prototype overland flow land and attics Thermal bridges were also evident from the three-level analysis of variance model was used to study
treatment system. M. re than 94% of each substance was meas.rements Air leskasc and moisture were not signifi- the variations in strength between 10 different ridges, between
removed at an application .,ae r'.C $ cm/h (0 12 cu m'nm cant causes of tdelta)R Measurements of R-valhes were cores located side by side in a given ridge, and between
of width). The 7, removals declined as application rate found to be in good agecement with handbook values, where samples from the zame core In all cases the main factor
,h.;e increased. l.umoval from solution was described knowle'ge of the construction is good and where convection contributing to the observed vuriance was the differences

by rrst-order kinetics A model based on the two-film and eurmal bridges are not major effects, within cores. This is not surprising considering the rather
theory was developed ut:ng three properties of each substance extreme local va- ability in the st-ucture of ice in such
(the Henry's cons'2m. the octanol-water partition coefficient MP 2116 ridges. There was no reason at the 5 percent level of
, d the molecular weight) and two system parameters (asrage HYDROLOGIC ASPECTS OF ICE JAMS. significance to doubt the hypothesis that the different cores
water depth and residence time) The dependence of Calkins, D.J., Sympci um. Cold Regions Hydrology, at the stme site and and the different ridges have equal
the .moval process on temperature was consistent with Fairbanks, Alaska, (1986]. Procecdings. Edited strength means
the known oependence of Henry's constilt and diffusitily by D.I Kane, Bethesda, MD, American Water Re- MP 2122
n temperature. The model wastested on a second overland sources A.xociation, 1986, p.603-609, 14 refs. DETERIORATION OF FLOATING ICE COV.flow system 40-4097 ERS.

ICE !AMS, HYDROLOGY, RIVER ICE, SNOW- Ashton, G.D., June 1985. 107(2), p.177-182, IS rcfsMP 2112 MELT, THERMAL ANALYSIS, RIVER FLOW. For another source see 38-2020 (MP 1676).WASTEWATER TREATMENT AND REUSE The hydrologic aspects of ice jams have received very little 39-3286
PROCESS FOR COLD REGIONS. atteiton. This paper examines hydrologic mformatnon ICE DETERIORATION, FLOATING ICE, ICE
Bouzoun, J.R., Cold Regions Environmental Engi- tha" is mportsnt for analyzing icc jam flooding problems, COVER STRENGTH, ICE MELTING, HEAT
neering Conference, Fairbanks, AK, May 18-23, 1983. such as flow measurements under the icr cover and winter
Edited by T. lilsworth and D.W. Smith, tl 983j, stage rating curves, frequencv analysis of winter flow records, TRANSFER. SOLAR RADIATION, ALBEDO,

,47-557, I1 rcfs, watershed cooling atid natural river thermal regimes. ice THERMAL REGIME, POROSITY.discharge and snowmelt runoff prediction. The significance The deterioratiox of l' cting ice covers is analyzed to determine
40-3993 or each of these rcas is sddressd and sugges'ed research under what con.im .i the ice cover loses st'ength due to
WASTE TREATMEN4'T, WATER TREATMENT, opportunities are examined D, in the last 30 years, internal m.lting Th. analysis considers the internston
SLUD1ES, LAND RECLAMATION, DESIGN. the major emphasis has been placed on undcrstanding the between sensible inst transfer ard long wave radiation lss
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at the surface, the surface albedo, the short wave radiation test velocity was 30 cm/s, and the normal pressure was A unique form of fraz ice aggregate, the frazil ice pebble,
penetration and absorption and the unsteady heat conduction of the order of 10 kPa From the test results it is concluded occurs in large quantities in the Tanana River near Fairbanks,
within the ice. The thermal analysis then !euds to a that viscous shear in the meltwater layer between ice and Alaska. Frazd pebbles consist of a mixture of individual
determination of the porosity of the ice that allows strength test plate may dominate when the test plate is very smooth, particles, including other aggregates, which are bound together
analysts to be made using beam-type analyses The results as proposed by Oksnen in his analytical model, but when to form a consolidated. compact mass that is similar in
provide criteria to determine when and how rapidly the the material roughness increases, mechanical shear of the appearance to water-worn stream pebbles Prszil pebbles
ice cover loses strength and under what conditions it will ice crystals dominates have been found incorporated into the ice cover, in transport
regain the original strength associated with an ice cover MP 2127 beneath the ice cover and in frazil deposits They rans,
of full integnty. MP,2127 in length from less than 5 mm to greater than 150 mii.
MP 2123 FRAZIL ICE MEASUREMENTS IN CRREL'S Internally, grains composing the frazil pebbles do not possessLABORATORY STUDY OF FLOW IN AN ICE- FLUME FACILITY. a preferred C-axis orientation, but appear to show an alignment
CORATO S D Y D C NL.W IDaly, S.F., et al, IAHR Symposium on Ice, 8th, Iowa related to grain size and shapeCOVERED SAND BED CHANNEL. iyAg 182,16.PredigV .,

Wuebben, J.L., IAHR Symposium on Ice, 8th, Iowa City, Aug. 1822, 1986. Proceedings, Vol.1,
S 1986, p.427-438, 9 refs MP 2131

City, Aug. 18.22, 1986. Proceedings, Colbeck, S.C. POTENTIAL SOLUTION TO ICE JAM FLOOD.
(

1 9
8

6
], p.3-14, 11 refs. 40-4563 ING: SALMON RIVER, IDAHO.40-4529

CHANNELS (WATERWAYS), ICE COVER EF FRAZIL ICE, PARTICLE SIZE DISTRIBUTION, Earickson, J., et al, IAHR Symposium on Ice, 8th,
FECT, WATER FLOW, BOTTOM TOPOGRA- ICE GROWTH, ICE CRYSTAL NUCLEI, ICE ME- Iowa City, Aug 18-22, 1986 Proceedings, Vol 2,

PHY, SANDS, FLOW RATE, BOTTOM ICE, SEDI- CHANICS. t
1 9 8 6

, pIS525, 10 refs
MENT TRANSPORT, TESTS, ANALYSIS In a series of recent experiments the dynamic size distribution Zufelt, J.E.

and concentration of frazil ice crystals were measured in 40-4581
(MATHEMATICS). the U S Army Cold Regions Research and Engineering Labors- ICE JAMS, FLOODING, WATER LEVEL, FLOOD
The objective of this study was to examine the effects of tory (CRREL) refrigerated flume facility These data were CONTROL, FREEZEUP, RIVER ICE, ICE CON-
adding an ice cover to flow in a movable bed channel found using a crystal imaging system developed at CRREL
A series of five tests at four water discharges %ere conducted The imaging system consists of a circular fiber-optic strobe TROL, DESIGN, ICE BOOMS, UNITED STATES
In a 36-m-long recirculating flume facility that is I 2 m light, a microscope, and either a high resolution television -- IDAHO-SALMON RIVER
wide and 06 in deep. After uniform, equilibrium conditions camera and monitor or a 35 mm camera The system The uppermost 140 miles of the Salmon River generates
were established for a flow of water with a free surface, can obsere crystal sizes ranging from 30 micrometers to great quantities of frazil ice throughout Idaho's cold winters.
essentially identical runs wer, repeated with the addition several millimeters lhts system was atached to a movable A freeze-up ice jam forms at a slackwstei region 27 miles
of smooth and rough ice covers. All tests were run at carriage mounted on the flume. A series of experiments downstream of the city of Salmon. Idaho every ,inter, and
room temperature, approximately 19 C. with simulated ice were performed In each experiment, the size distribution often progresses upstream to the -ity As the ice jam
covers. The sediment was a uniform. 0.45-mm-diameter of the frazil crystals was measured as it developed along moves through Salmon. the riser level can rise 6 to 8
quartnz sand and bed forms were in the ripple and dune the length of the flume. The slope of the flume and feet and cause extensive flooding Flooding has occurred
regimes The major variables examined in this paper include the bottom roughness of the flume were varied to provide at least 32 times sincc 1900, and the 1982 flood caused
bed form height, wavelength. Manning's roughness and sedi- a range of hydraulic conditions. Supercooling levels of $1.000,00 in damages
ment discharge. 0.01 C to 004 C were achieved in the flume and held

MP 2124 constant for several hours NIP 2132
COMPARISON OF TWO CONSTITUTIVE MP 2128 DESIGN AND MODEL TESTING OF A RIVER
THEORIES FOR COMPRESSIVE DEFORMA- PRELIMINARY STUDY OF A STRUCTURE TO ICE PROW.
TION OF COLUMNAR SEA ICE. FORM AN ICE COVER ON RIVER RAPIDS Tatinclaux, J C., IAHR Symposium on Ice, 8th, Iowa
Brown, R.L.,etal, IAHR Symposium on Ice, 8th, Iowa DURING WINTER. City, Aug. 18-22, 1986 Proceedings, Vol.2,
City, Aug. 18-22, 1986. Proceedings, Vol 1, Perham, R.E, IAHR Symposium on Ice, 8th, Iowa t

198 6
1, p.1

3 7
.

150
, 16 refs.

(1
9 8 6

1, p.241-252, 11 refs City, Aug 18-22, 1986. Proceedings, Vol.1, 40-4591
Richter-Menge, J.A., Cox, G.F.N. (!

9
8

6
], p.439-450, 9 refs. ICE NAVIGATION, RIVER ICE, ICE CONDI-

40-4549 40-4564 TIONS, ICE BREAKING, DESIGN, DAMS,
ICE DEFORMATION, COMPRESSIVE PROPER- ICE GROWTH, ICE COVER, FRAZIL ICE, HY- LOCKS (WATERWAYS), MODELS, TESTS
TIES, ICE CRYSTAL STRUCTURE, SEA ICE, , IS- DRAULIC STRUCTURES, ICE DAMS, RIVER One of the tasks in the Corps of Engineers River Ice Manage-

COELASTIC MATERIALS, MODELS, STRESS ICE, COUNTERMEASURES, FLOODING, ment (RIM) program is to deselop an ice prow capable
STRAI DIA R S, ALYSI S A TEAT- TES, ICENTO M AS Uof creating nearly ice-free channels in the vicinity of locks
STRAIN DIAGRAMS, ANALYSIS (MATHEMAT- TESTS, ICE BOOMS. and dams on the I7.nois and Ohio Rivers. Based on
ICS). The concept of using a trash-rsck-hike fence across a river a literature survey the selected concept was that of a barge
Two constitutive formulations are used to represent the con- to form an overflow weir by accumulating frazl ice was type attachment to be mounted ahead of a towboat The
stitutive behavior of columnar sea ice under variable path studied The main purpose of the structure is to create prow is equipped with ice knives, and has a gently sloping
compressive loadings "]te first is a single integral represen- an upstream pool on which a smooth ice cover can form bottom equipped witih deflec.tor vanes The paper presents
tation which has been successfully used to model viscoelastc Laboratory tests in a refrigerated flume provided structural the results of model resistance tests which served to select
materials. This representation is a convenient form for stability guidance and some frazil accumulation experience, the vane configuration and number of ice knives A pinto-
describing nonlinear rate dependent jiopertis and is math- with the latter being somewhat inconclusive Field tests type of the prow is under final design for construction,
emattcally more tractable than.mltiple integral representations were conducted using a 19-m-long by I 22-m-high fence field testing and demonstraion ar- scheduled for winter
or nonlinear differential relations The second constitutive boom across two approximately 17-.mwide rivers, one in 1986.87
formulation is an elsstic-viscoplastic relation which defines New Hampshire and one in Vermont
the instantaneous strain rate in terms of several miciodynamical
variables (compressive mobile dislocation density, tensile inn- MP 2129 MP 2133
bite dislocation density, and specific microcrack surface area). SUB-ICE CHANNELS AND LONGITUDINAL BUBBLERS AND PUMPS FOR MELTING ICE.

MP 2125 FRAZIL DARS, ICE-COVERED TANANA RIV- Ashton, G.D.. IAHR Symposium on Ice, 8th, Iowa

FRACTURE TOUGHNESS OF MODEL ICE. ER, ALASKA. City, Aug. 18-22, 1986 Proceedings, Vol 2,

Demps.-y, 2 v., ct a1, IAHR Symposium on Ice, 8th, Lawson. D.E., ct al, IAHR Symposium on Ice, 8th, t1
9 86

j, p 223-234. 8 refs

Iowa City, Aug. 18.22, 1986. Proceedings, Vol 1, Iowa City, Aug. 18-22, 1986. Proceedings, Vol 1, 40-4597

t19863, p 365-376, 28 refs. (1986j, p.46
5
-4

7
4, 6 refs. ICE MELTING, BUBBLING, WATER FEMPERA-

Bentley, D.L., Sodhi, D.S. Chacho, E.F., Brockett, B.E. TURE, PUMPS, WATER FLOW, HYDRAULIC
40-4558 40-4566 JETS, ANALYSIS (MATHEMATICS).

ICE CRACKS, FRACTURING, ICE STRENGTH RIVER FLOW, SUBGLACIAL DRAINAGE, Air bubbling systems aid submerged pumps hase both been

TENSILE PROPERTIES, COMPRESSIVE PROP: CHANNELS (WATERWAYS), FRAZIL ICE, used to induce a let-like flow of w'frm water against the
RIVER ICE, ICEBOUND RIVERS, ICE BOTTOM underside of ice sheets resulting ,n inc hing the mechan-

A wedgeloaded TDCB (tapered double-cantde'.er-bam) SURFACE, SEDIMENT TRANSPORT, VELOCI- ics of air bubbling systems for this purpose has been analyzed
Apecimn wedge- ed toB (taere dotbhe-fatreleer mtest TY, UNITED STATES -ALASKA -TANANA previously and analytical cmtithods arc available to esaluate
specimen was used to measure the fracture toughness of T their effectiveness A similar analysis of the melting caused
model ice. Crack path stability under tensile cracking RIVER. by pump systems is presented A comparison of the
conditions was ensured by way of the crack-parallcl c rmpres- Repetitive surveys and measurements from 1983 through effectiveness if bubblers and pumps j% made in term, of
sive stress provided by t'e displacement controlled wedge 1986 of the i.e-covered lanana Riser near Fairbanks. Alaska. power Finally the ad,antagcs ,.nd disadantages of the
loading The TDCB specimen size and ice thickness were have shown that flow occurs in sub-ice channels that are two kinds of systcms arc conmtrasted
such that plane strain fracture toughness values vwcre obtained separated by longitudinal bars composed of stratified, partly
The influence of crack tip acuity and loading rate were consolidated frazil ice of varsing type and distribution In IP 2134
examined contrast to hanging dams, these frazil bars extend up- and FLEXURAL AND BUCKLING FAILURE OF
MP 2126 dinwstream parallel to flow as well as from the base of

the ice cover to the bed, and act as lateral walls for the FLOATING ICE SHEETS AGAINST STRUC-
LABORATORY AND FIELD STUDIES OF ICE sub-ice channels Individual sub-ice channels may branch TURES.
FRICTION COEFFICIENT. and reunitt, thus forming a braided pattern beneath the Sodhi, D S, IAHR Synposium o Ice, 8,h. Iowa City,
Tatinclaux, J.C., ct al, IAHR Symposium on Icc, 8th, ice cover Longitudinal frazil bars apparently develop at Aug 18-22, 1986 Procedings. 'nol 2, t1986j.
Iowa City, Aug. 18-22, 1986. Proceedings, Vol I. locations characterized bv lower velocities, such as where p.339-359, Refs p 356-359

(19861, p.389-400, 5 refs. currents are diserted by irregularities in the bed or in the 40-4604
Forland, K.A., Murdey, D. base of the ice cover, FLOATING ICE, ICE STRENGTH. OFFSHORE
40-4560 MP 2130 STRUCTURES, FLEXURAL SIRENGTH, ICE
ICE FmiCTION, ICE CRYSTAL STRUCTURE, FRAZIL ICE PEBBLES: FRAZIL ICE AGGRE- PRESSURE, ICE SOLID INTERrACE. ICE
SURFACE ROUGHNESS, STEEL STRUCTURES, GATES IN THE TANANA RIVER NEAR FAIR- DLEORMATION, ICL SHLLFS. STRLSSES. ICE
SHEAR STRENGTH, TESTS, AIR TEMPERA- BANKS, ALASKA. COVER THICKNESS, ICE ADHESION
TURE, PLATES, LABORATORY TECHNIQUES. Chacho, E F, ct al. IAHR Symposium on Ice, 8th, This is a rcvic% of work on bending dxi buckling failure
Results uf laboratory and field tests on the dynamic friction Iowa City. Aug 18-22. 1986. Proceedings. Vol 1, of floating i c sheets airng wth 11,, fr .cs gcncratcd during
factor between ice (freshwater. urea-doped. and granular (,c (1986). p.4

7
5-483. 4 refs. ice, structure interaction The fiu, j in the work published

columnar sea ice) and bare or Inerta-coatd stcel plates Lawson D.E., Brockett. B.E. after 198(1 Istimation Of i c forc.e as a result of bending
of various roughness averages are presented Laboratory 40.4567 and buckinrg failure of an ice sheet can be made with
t.ais were made at three air temperatures. T -- , I- MEHNIS IC GR WT, a fair degree OfV4fI C %ririer c rn the Ic sirimsure inier3ctrirn
9. and -2 C. wit, erthcr the ice sample towed oser the FRAZIL ICE, ICE MECHANICS, ICE GROW l eads di, one ,f tire ru n h,,il f f ilrre the prblcm
test plate or a plate sample towed over the ice sheet All AGGREG \TES. GRAIN SIZE, ABRASION. if puri:m-flsl t hilc , ol lating i t %hLtL t.vcs further
field tests were made at T - .2 C to 0 ( The maximum UNITED STATES-ALASKA-TANANA RIVER. study

173



AC MISCELLANEOUS PUBLICATIONS

MP 2135 MP 2143 MP 2147
COLD CLIMATE UTILITIES MANUAL. COUPLED ICE-MIXED LAYER MODEL FOR MONITORING SEASONAL CHANGES IN SEA.
Smith, D.W., ed, Montreal, Canadian Society of Civil THE GREENLAND SEA. FLOOR TEMPERATURE AND SALINITY.
Engineering, 1986, var.p., Refs. passim. Houssais, M.N., June 1986, No.73, Canadian East Sellmann, P.V., et al, Gas Hydrates, Arctic/Offshore
Reed, S.C. Coast Workshop on Sea Ice, Bedford, Quebec, Jan. 7- Research, and Deep Source Gas Contractors Review
40-4633 9, 1986. Proceedings. Compiled by G. Symonds Meeting, Morgantown, WV, Mar. 25-26, 1986. Pro-
COLD WEATHER CONSTRUCTION, COLD and I.K. Peterson, p.225-260. 29 refs. ceedings. Edited by C.A. Komar. Morgantown, WV,
WEATHER OPERATION, ENGINEERING, 41-150 U.S. Dept of Energy, Morgantown Energy Technolo-
UTILITIES, WATER TREATMENT, WASTE DIS- ICE MODELS, ICE WATER INTERFACE, SEA gy Center, July 1986, p. 1 10-114.
POSAL, PIPELINES, HEAT LOSS, MANUALS, ICE, THERMODYNAMICS, SEASONAL VARIA- Reimnitz, E.
ENVIRONMENTAL PROTECTION. TIONS, HEAT FLUX, CONVECTION, ICE MELT. 41-369
MP 2136 ING, FREEZING, ANALYSIS (MATHEMATICS), SUBSEA PERMAFROST, PERMAFROST THER-
SEA ICE PROPERTIES. GREENLAND SEA. MAL PROPERTIES, SEA WATER, WATER TEM-
Tucker, W.B., et al, Oct. 1984, SR 84-29, MIZEX: a A thermodynamic coupled ice-mixed layer model, designed PERATURE, WATER CHEMISTRY, SALINITY,
program for mesoscale air-ice-ocean interaction ex- to study the seasonal cycle of the ice-ocean interactions SEASONAL VARIATIONS, MEASURING IN-periments in Arctic marginal ice zones. 5:MIZEX84 in the Greenland Sea is presented. The sea-ice model STRUMENTS, BEAUFORT SEA.assumes a constant ice thickness and considers only the
summer experiment PI preliminary reports. Edited vanationsoficecompactnessundertheeffectoftheatmospher.
by O.M. Johannessen and D.A. Hom, p.82-83, ADA- ic and oceanic heat fluxes. The mixed-layer model predicts MP 2148
148 986. the rate of penetrative convection within the water column PROPOSED CODE PROVISIONS FOR DRIFr-
Gow, A.J., Weeks, W.F. asaresultofboththesurfacebuoyancyfluxandthemechanical ED SNOW LOADS.
40-4700 energy input The mixed layer is embedded in a three- O'Rourke, M, et a, Sep 1986, 112(9), p. 20802092,
ICE PHYSICS, SEA ICE, ICE CORES, ICE FLOES, dimensional primitive equations model which calculates the 7 ref,.

ocean velocity field and its contnbution to the time evolution
ICE STRUCTURE, ICE SAMPLING, ABLATION, of the temperature-salinity distribution, and also, following Tobiasson, W., Wood, E.
SNOW COVER EFFECT. Adamec et al. (1981), helps in descrnbing the pycnocline 41-405
MP 2137 characteristics at the mixed layer base. The model has SNOW LOADS, ROOFS, SNOWDRIFTS, SNOW
IN-SITU THERMOCONDUCTIVITY MEAS. been tested without advectlion or honzontal diffusion through ACCUMULATION, STATISTICAL ANALYSIS,
UREMENTS. a five-years simulation. The annual entrainment-retreat FORECASTING.
UeRM . cycle of the mixed layer is well reproduced together withCdFaucher, M., 1986, SR 86-01, Technology transfer op- the advance-decay cycle of the ice cover. The horizontal Current code provisions for drift snow loads on mullevel

portunities for the construction engineering communi- distribution of the mixed layer depth is in agreement with roofs are examined in light of recent research results from
ty: materials and diagnostics, p.13-14, ADA-166 360. our knowledge of the effect of an ice cover upon a mainly astascalstudyof approximately 3gdrif loadcasehistores.40-4705 buoyancy driven oceanic convection. New provisons are proposed in which the design drift load

is a function of the length of the upper-level roof andTHERMAL CONDUCTIVITY, THERMISTORS, the 50-yr mean recurrence interval ground snow load. It
SOIL PHYSICS, CONSTRUCTION MATERIALS, is felt that these new proposed provisions result in a design
MEASURING INSTRUMENTS. drift load with a mean recurrence interval of about 50 yrs.
MP 2138 MP 2144
ROOF BLISTER VALVE. RIVER AND LAKE ICE ENGINEERING. MP 2149
Korhonen, C., 1986, SR 86-01, Technology transfer Ashton, G.D, ed, Littleton, CO, Water Resources CORPS OF ENGINEERS LAND TREATMENT
opportunities for the construction engineering com- Publications, 1986, 485p, Refs. passim. RESEARCH AND DEVELOPMENT PROGRAM.
munity: materials and diagnostics, p.29-31, ADA-166 41-231 Iskandar, I.K , Technology Transfer Opportunities for
360. RIVER ICE, LAKE ICE, ENGINEERING, ICE the Construction Engineering Community (Confer-
40-4706 PHYSICS, ICE MECHANICS, ICE MODELS, ICE ence1 . Environment Session, Denver, CO, Feb. 25-
ROOFS, LEAKAGE, DAMAGE, COUNTER- CONTROL, ICEBREAKERS, REMOTE SENS- 27, :986. Proceedings E19861, p.17-18.
MEASURES, WEATHERING. ING, THERMAL REGIME, HYDRAULICS, ICE 41 T06
MP 2139 NUCLEI. Vs %TER TREATMENT, LAND RECLAMATION,
AIRBORNE ROOF MOISTURE SURVEYS. SOIL FREEZING, MUNICIPAL ENGINEERING.
Tobiasson, W., 1986, SR 86-01, Technology transfer
opportun'ties for the construction engineering com- MP 2150
munity. materials and diagnostics, p.45-47, ADA-166 HEAT DISTRIBUTION RESEARCH.
360. MP 2145 Phetteplace, G., Technology Transfer Opportunities
40-4707 SEA ICE AND THE FAIRWAY ROCK ICEFOOT. for the Construction Engineering Community tCon-
ROOFS, MOISTURE DETECTION, AIRBORNE Kovacs, A, ct al, Fall 1985, 17(3), p.25-32, 18 refs. ferencc Energy Session, Denv.r, CO, Feb. 25-27,
EQUIPMENT, MAINTENANCE. Sodhi, D.S., Cox, G.F.N. 1986. Proceedings, (1986), p.2-3, I ref.
MP 2140 41-337 41-407P M N RICE LOADS, OFFSHORE STRUCTURES, DRIFT, HEAT TRANSFER, FROZEN GROUND THER-PROTECTED MEMBRANE ROOFING SYS- OFFSHORE LANDFORMS, ICE PRESSURE, ICE MODYNAMICS, WATER PIPES, HEAT LOSS,
Tobiasson, W, 1986, SR 86-01, Technology transfer MECHANICS, SEA ICE, ICE COVER THICK- HEATING. SOIL TEMPERATURE, DISTRIBU-
opportunities for the construction engineering com- NESS, PRESSURE RIDGES, BERING STRAIT. TION, DESIGN.
inounitmatils and dianonstcson pngi9eer0n ADA- Th information obtained in this study revealed that a massive

y -50, ADA-166 ice oot appears to form around Fairway Rock each winter MP 2151360. This scefoot is the result of ice impinging against the island, W S HA P S
40-4708 failing, and subsequently piling up, forming ridges up to WATER-SOURCE HEAT PUMPS.
ROOFS, INSULATION, PROTECTION, SOLAR 15 as high. The icefoot varies from less than 10 as Phetteplace, G, Technology Transfer Opportunities
RADIATION, DRAINAGE, DAMAGE to over 100 m wide The slope of the inner ridges aeriges for the Construction Engineering Community (Con-
MP 2141 33 degrees while the slope of the outer face of the icefoot fcercncej. Energy Session, Denver, Co, Feb. 25-27,C E G M A N F can exceed 70 degrees This is apparently the result 1986 Proceedings, (19861, p 14-15, 6 refs.SCATT'ERING AT MM WAVELENGTHS FROM of nongrounded ice rubble having slumped or been cleaved 41-408
IN SITU SNOW. off. The instructive findings arc, as anticipated, that ice
Walsh, J., et al, Open Symposium on Wave Propaga- rubble formation around a large structure placed in "deep" WATER PIPES, PUMPS, HEATING, HEAT
tion: Remote Sensing and Communications, Durham, water will not extend appreciably beyond the width of the TRANSFER, WATER TEMPERATURE, FREEZ-
NH, July 28-Aug I, 1986. (Proceedings). Pre- structure, and therefore will not add significantly toitseffecti c ING POINTSdiameter. In order for this to be so. the submarine slopeprint volume. International Union of Rado Science, needs to be relatively steep At Fairway Rock. it is
(19861, p.1.6.1-1.6.2. reasonable to assume that the shallowest submarine slope 2152
Cook, R., Layman, R., Berger, R.H. was at or near the angle of repose of the rock talus. EFFECT OF COLD WEATHER ON PRODUC
41-95 TIVITY.
SNOW OPTICS, BACKSCATTERING, INFRA- Abele, G., Technology Transfer Opportunities for the
RED RADIATION, WAVE PROPAGATION. Construction Engineering Community tConfer-

encej. Cotstruction seminar, Denver, CO., Feb. 25-MP 2142 MP 2146 27. 1986 Proceedings, (1986j, p.61-66, 15 refs.THEORY OF MICROFRACTURE IEALING IN 41-409Hibler, W.D., III, June 1986, No.73, Canadian East ICE. COLD WEATHER CONSTRUCTION, COLD
Coast Workshop on Sea Ice, Bcdfo. , Quebec, Jan 7 Colbeck, SC, Jan 1986, 34(I), p.89-95, 12 refs., WEATHER PERFORMANCE, COLD STRESS,
9, 1986. Proceedings Compiled by G Symonds With French and German summaries. COLD WEATHER TESTS, EQUIPMENT, SNOW-
and I.K. Peterson, p.165-184, 11 refs. 41-261 FALL. WIND FACTORS, TEMPERATURE EF-
41-148
ICE WATER INTERFACE, SEA ICE DISTRIBU- ICE CRACKS. REGELATION. FECTS.
TION, DRIFT, ICE EDGE. OCEAN CURRENTS, iThe thermodynamics of air- and vapor-filled microfrcturcAINLSI DR MT EMATIC. CAiniETS teisdescribed Simplemodelsofhealiogareconsructe NMP 2153
ANALYSIS (MATHEMATICS). assuming the cracks are spheroidal The healing of air. NE 1
Utilizing results from diagnosic ice-ocean models of the filled crat.ks is rate limited by vapor diffusion through ihc MEGASTRUCETURES FOR MOBILIZATION.
Arctic, Greenland and Norwegian Seas. physical characterisics air. while the healing of vapor-filled i.racks is rate limited Flanders, S N, Tcchnology Transfer Opportunities for
and problems related to large-scale ice-ocean modeling arc by heat flow through the ice Therefore vapor-filled cracks the Constru.ltion Engineering Community EConfer-
examined In these models a 14-level baroclinic ocean heal more rapidly Vapor-filled cracks of less titan 5 cnccl Mobiliattion Readiness and Logistlic Ses-
model has teen coupled to a two-thickness level dynamic. mm radius and an initial aspect ratio of 1000 can heal sion. Dctsvcr. CO. Feb 25-27, 1986. Proceedngs.
thermodynamic sea ice model utilizing a nonlinear plastic to a I/c decay diurnally Larger cracks weaken the most. (198
ice interaction Simulations of the ocean (for ihe Arctic heal more slowly. and are effectise longer A temperature 41986), p.10 -1 I
Basin only) without the ice cover, and of the ice without gradient imposed , the ice should acceleratc healing, especal 4-4 10
the ocean model, are also done to examine certain physiLal ly is a vapor-fillcd track that is oriented perpendicular t4, MILITARY FACILITIES. BUILDINGS. !.OGIS-
problems. ihe temperature gradient TICS. STRUCTURES. TIME FACTOR
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MP 2154 MP 2159 MP 2163
GLACIERS AND SEDIMENT. MOVING BOUNDARY-MOVING MESH SEA SPRAY ICING: A REVIEW OF CURRENT
Bezinge, A., et al, June 1986, UAG-R (306), p.5 3-69

, ANALYSIS OF PHASE CHANGE USING FI- MODELS.
Refs. p.64-67. NITE ELEMENTS WITH TRANSFINITE MAP- Ackley, S.F., U.S. Navy Symposium on Arctic/Cold
Chacho, E.F., Lawson, D.E. PINGS. Weather Operations of Surface Ships, Dec. 3-4, 1985.
41-474 Albert, M.R., et al, Apr. 1986, 23(4), p.591- 60 7, 27 Proceedings, Washington, D.C., Dept. of the Navy,
GLACIAL DEPOSITS, SEDIMENT TRANSPORT, refs. (1986], p.239-262, ADA-168 714, 11 refs.
GLACIAL HYDROLOGY, GLACIER SURGES, O'Neill, K. 41-936
GLACIER OSCILLATION, UNITED STATES- 41-607 SHIP ICING, SEA SPRAY, HEAT FLUX, ICE AC-
ALASKA. BOUNDARY LAYER, PHASE TRANSFORMA. CRETION, FORECASTING, MATHEMATICAL
MP 2155 TIONS, FREEZING, ANALYSIS (MATHEMAT. MODELS, VELOCITY, BRINES, FOG, ICE
ICE PROBLEMS ASSOCIATED WITH RIVERS ICS), TEMPERATURE EFFECTS, LATENT COVER THICKNESS.
AND RESERVOIRS. HEAT, MODELS.
Benson, C., et al, June 1986, UAG-R (306), p.70-98, Two-dimensional heat conduction phase change problems MP 2164are solved using a moving boundary-moving mesh approach CLASSIFICATION OF SEASONAL SNOWRefs. p.95-98. A transfinite mapping technique successfully controls interior
Calkins, D.J., Chacho, E.F., Lawson, D.E. mesh motion, and numerical results compare well with analyti- COVER CRYSTALS.
41-475 cal solutions. Calculations also agree well with two-dimen- Colbeck, S.C., Aug. 1986, 22(9), p.59S-70S, 34 refs.
ICE CONDITIONS, RIVER ICE, RESERVOIRS, sional laboratory data for cases featuring time-dependent 41-1028
LAKE ICE, ICE CONTROL, PONDS, WATER RE- boundary condions SNOW CRYSTAL STRUCTURE, METAMOR-
SERVES, ICE FORECASTING, UNITED STATES PHISM (SNOW). SNOW WATER CONTENT,
-ALASKA. FREEZE THAW CYCLES, CLASSIFICATIONS,
MP 2156 SEASONAL VARIATIONS.
PERMAFROST. MP 2160 Snow cover crystals must be classilied in a physically meaning-
Benson, C., ct al, June 1986, UAG-R (306), p.99-106, ICE FORCES ON BRIDGE PIERS. ful way Previousclassificationsystemsare notsufficient-

ly detailed or not based on sufficient knowledge of the
19 refs. Haynes, F.D., Research on transportation facilities in physic processes. A new system is proposed based on
Chacho, E.F., Kane, D. cold regions Edited by OB. Andersland and F.H. our current knowledge of the physical proesses of metam-41-476 Sayles, New York, American Society of Civil Engi- orphism. As more information about snow metamorphism

PERMAFROST HYDROLOGY, RUNOFF, ENGI- neers, 1986, p 83-101, Refs. p.99-101. is developed, the labels attached to snow grains should
NEERING, GLACIAL RIVERS, FROZEN 41-645 evolve too Two levels of classification are proposed here.
GROUND, MOUNTAINS, UNITED STATES- ICE LOADS, PIERS, BRIDGES, ICE PHYSICS, For practical purposes only a few terms like rounded

and faceted are necessary, but for a more complete descnp
ALASKA. ICE STRENGTH, ICE DEFORMATION, ICE tion a more detailed system is also given. The mostCRACKS, DESIGN, IMPACT STRENGTH, MOD- basic description given ir. the table could be useful to many
MP 2157 ELS. practitioners, while the more complete description given in
MICROSTRUCrURE AND THE RESISTANCE The force that river ice exerts on bridge piers has been the appendix will be necessary for many purposes
OF ROCK TO TENSILE FRACrURE. studied is the field and with models in the laboratory
Peck, L., et al, Nov. 1985, 90(B13), p. 1 1,533-11,546, Ice forces are a function of the strength, thickness, failure MP 2165
Refs. p.11,

5
45-11,546. mode and velocity of the ice, the ice-structure interaction RESPONSE OF PERMAFROST TERRAIN TOBarton, C.C., Gordon, R.B. and the geometry of the structure. Results of field measure'

41-496 ments on the Yukon and Ottauquechee Rivers are discussed. DISTURBANCE: A SYITHESIS OF OBSERVA-Results of laboratory tests on vertical structures and sloping TIONS FROM NORTHERN ALASKA, U.S.A.
MICROSTRUCTURE, ROCKS, TENSILE PROP- structures are presented Ice failure in crushing, bending Lawson, D.E., Feb. 1986, 18(1), p.1- 7 , 12 refs.
ERTIES, FRACTURING, GRAIN SIZE, (both up and down) and splitting has been observed in 41-1183
MINERALOGY, SCANNING ELECTRON MI- the laboratory and the ice forces associated with each mode PERMAFROST PRESERVATION, DRILLING,
CROSCOPY, TESTS, CRACKING (FRACTUR- are presented A discussion of te measured *ic forces
ING). with regard to the exsting design codes is given ENVIRONMENTAL IMPACT, VEGETATION,GROUND ICE, THERMAL REGIME, GROUND
The resitance of rock to tensile fracture may be measured THAWING, PERMAFROST THERMAL PROP-
by its fracture energy G(I). which is found to range from ERTIES, REVEGETATION, THAW DEPTH.
40 to 200 Jlq m in tests on nine types of sedimentary Frme Esplorasory THAW sE PTruand Iltn roc. Dfferncesin mcr ructrc aongFormer exploratory drillhng sites in the National Petroleum
and crystallne rock. Differences in mcrostructure among MP 2161 Reserve-Alaska, are examples of the long-term physicalthe rocka tested are the principal cause of difference
the steady state value of G(I), in the distance that a c kak USE OF TRANSFINITE MAPPINGS WITH FI- modifications resulitg from disturbance of perennially frozen
must advance before steady state fractunng is attaied, and NITE ELEMENTS ON A MOVING MESH FOR terrain Camp construction and drilling activities in the
in the amplitude of the fluctuation of GO() that accompanies TWO-DIMENSIONAL PHASE CHANGE. late 1940s/early 1950s resulted in disturbances which can
crack advance When nearly continuous surfaces of weak- Albert, M.R, et al, Adaptive computational methods be grouped by their first modification to the site and its
nes are present, as in the Salem limestone, el) is low for partial differential equations Edited by I Babus- thermal regime trampling of vegetation. killing the vegetative
and attains steady state after only a small amount of crack ka, Philadelphia, Socety for Industrial and Applied ver, remova l of the veget a t
advance. When a preexisting, interconnected network of vgetation and toi Removal of the vegetation led to
microcracks is exploited by the fracture process. Gel) is Mathematics, 1983, p.85-110, 15 refs. the most extensive modificationsat all sites. but the subsequent
large, and steady state is attained only after extended crack O'Neill, K. response to disturbance between sites varied with primanly
pro pagtion. The sensitivity of G() to crack speed and 41-659 four factors (I) ground ice volume, (2) distribution and
the presence of water is low under the test conditions used PH, size of massive ground ice, (3) material properties dunnginallethe roks eaned Hsow ver the mgntued ofPHASE TRANSFORMATIO S, FREEZING, thaw, and (4) relief, including progressive changes durngin all the rcks examined However, the magnitude of HEAT TRANSFER, S FAN PROBLEM, thaw subsidence Varistions in response time resulted fromG() measured in a given type of rock depends on the BOUNDARY LAYER, -. OMPUTER APPLICA- the influence of these factors on the type and activity of
configuration of the test specimen and on components of
streaa near the crack tip that do not influence crack growth TIONS, TEMPERATURE EFFECTS, ANALYSIS degradatioxal processs iha' ensued Physical stability is
in linearly elastic maten!s The conditions under which (MATHEMATICS), MODELS. required for growth of vcgetation and thermal equilibration.
C1l) can be considered a matenal property are therefore The transfinite mapping technique of automatic mesh genera- and has taken over 30 yr to atta in ice-rich. inaw-unstable
restricted. tion is used with finite elements to solve for two.dimensional areas Ice-poor. iha.-stable materials in undrained or low

heat conduction phase change on a moving mesh The relief areas required an estimated 5 to 10 yr for stability:MP 2153 governing equation is transformed to account for mesh motion. thaw depth measurements suggest that certain of these areas
NATURAL CONVECTION IN SLOPING POR- so that coefficients r:man attached to moving nodes The have also equilibrated thermally
OUS LAYERS. energy conserving attachment of mesh boundaries to phase
Powers, D.J, et al, International Conference on Finite boundaris avoids approximation acrosssrfaces ofdiscontini- MP 2166
Elements tn Water resources, 6th, Lisboa, Portugal, ty, and facilitates application of a physical jump condition NEW METHOD OF MEASURING THE SNOW-

Jhere, That condition drives boundary motion, whilc evolu-June 1986. Pruceedings. Edited by A. SA da Costa, ion of the interior mesh is determined from boundar, node SURFACE TEMPERATURE.
et al, Berlin. Computational Mechanics Pubication, motion via tie transfinite mappings. Analytical and comput- Andreas, E.L., Apr 1986, 12(2), p. 139-156, 23 refs
(19861, p.697-710, 11 refs. ed solutions compare well for the problem of freezing in 41-1285
O'Neill, K. a corner Some limitations of both the mapping scheme SNOW TEMPERATURE. SURFACE TEMPERA-
41-608 and this moving finite element system a'e identified In TURE. SNOW COVE, METEOROLOGICAL
POROUS MATERIALS, HEATTRANSFER, CON- conjunction with the latter, a Von Neumann type anabsls FACTORS, tHYGROMETERS, DEW POINT,
VE ION, FLUID FLOW, HEATING. SLOPE of the govcrning equatrion is outined. and approximate relations WATER VAPOR, SATURATION, VAPORVECTON, LUIDFLOW HEAINGSLOP ar dc%,Iope'd between; Stefan number and a nmenrical Pcclet
ORIENTATION, ANALYSIS (MATHEMATICS). number based on mesh velocity TRANSFER. LATENT HEAT, MEASURING IN-
SATURATION. STRUMENTS.
2-1 finite difference simulations of natural conection in Because a sno co'cr is so tenuoni. measuring its surfacea laterally confined, saturated porous medium show distinctive tempeiaivr is not ca The suiface is ill-defined andcell patterns and hea; transfer characteristics when the medium easily disturbed: in asic transducers commonly used for
in inchned relative to the horizontal. A perfectly horizonts MP 2162 other surfaces are, thus. generally inappropriate for snow.
lhyer heated from below exhibits the i.lassical Benard type TRANSIENT TWO-DIMENSIONAL PHASE %%c iherefore descrioc a h>grimeCti, method of measuring
convection cells, while a vertical medium teated on one CHANGE WITH CONVECTION. USING DE- the snow.-surfacc tererasriture The adcanagrs are thatside forms a single Rayleigh cell Progressing front the FORMING FINITE ELEMENTS. the method is non-imasive. that 1i ac.uracy depends only
horizontal to the vertical one sees an evolution of cell forms. cakl) on the surface structure. and that n is reliable eveneach typically featuring a pattern of cell types which alternate Albert. Mh R ht al, Ctnmpthational techniques in heat n th sugh ruc a nd th at the ve
Iongttudinslly along the slope Benard cells rotating in transfer Edited b) R W Lcwis, ct al, Swansea. Eng- zt a snow surface is ., saturation with the snow, the dew.
harmony with the Rayleigh forces grow. eventually consuming land, Pincridge Prcss, Ltd., 1985. p.229-243, 15 rcfs, pintn iemperature of ai right at the snow su-face is thus
their weakened counter-rotating neighbors The latter O'Neill, K the surface temperature Conscquently. under a fairly widegradually dimitash to the status of transiticn cells between 41-657 range of conditions wc can. is cffcct. measute ihe surface
the dominant types which flank them Identifiable transi HEAT TRANSFER, PHASE 1 RANSFORMA- temperature b) measurimg the dc.-point iem,)erature 10 cm
tions in flow configuration and cell morphoogy .aose dramatic abo'c the surfagc Vc levelop a theoretical justificawion
changes in the efficiency of transverse heat transfer througr, TIONS, FREE/EUP, PIPES (TIUES), BOUND- for the h)grometric mcasuiement, disciis the mcteorilob!cal
the layer. These changes have previously been intcrprc' ARY LAYER. CONVECTION. FLOW RATE. paramecrs that affect the accure.) of the method. andonly as scatter in experimental data. ANAI'rSIS (MATHEMATICS). compare hlgrmctet dsts with more traditional mesurements.
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MP 2167 MP 2172 MP 2175
ARCTIC THERMAL DESIGN. IN-SITU ASSESSMENT OF TWO RETROFIT COMPUTER INTERFACING OF METEORO.
Lunardini, V.J., May 1985, 107(5), p.70-75. INSULATIONS. LOGICAL SENSORS IN A SEVERE WEATHER
41-1327 Flanders, S.N., ASHRAE/DOE/BTECC Conference AND HIGH RFI ENVIRONMENT.
PERMAFROST THERMAL PROPERTIES, ICE ton] Thermal Performance of the Exterior En- Rancourt, K, et al, Eastern Snow Conference, 42nd,
ACCRETION, THERMAL REGIME, POLAR RE- velopes of Buildings, 3rd, Clearwater Beach, FL, Dec. 1985, t19851, p 205-211, 7 refs
GIONS, FREEZE THAW CYCLES, ENGINEER- 2-5, 1985. Proceedings, Atlanta, GA, American So- Govom, J.W., Oxton, A.
ING, ICING, PERMAFROST PRESERVATION, ciety of Heating, Refrigerating and Air-Conditioning 41-1496
HOT OIL LINES. Engineers, 1986, p.32-44, 6 refs. METEOROLOGICAL INSTRUMENTS, COM.

41-1377 PUTER APPLICATIONS, ICE DETECTION, ICE
THERMAL INSULATION, WALLS, HEAT FLUX, LOADS, POWER LINE ICING, PROTECTION,
HOUSES, MOISTURE METERS, CELLULAR THERMISTORS, RADIO COMMUNICATION,

MP 2168 MATERIALS, MEASURING INSTRUMENTS, TRANSMISSION LINES, WIND FACTORS.
ARMY RESEARCH COULD REDUCE DAN- RESINS. Methods are delineated whereby the outputs of ten different
GERS POSED BY SEA ICE. Two retrofit wall insulations were the subject of in-situ R- sensors used in a study of wind and ice loading on aGuer POSB Y Ea .984value measurement and economic assessment ot tiic:r quccess cable arc protected from Radio Frequency Interference (RFI)
Tucker, W.B., Mar. 1984, 25(3), p 20-24 for energy conservation. Ft Lev.is, Washington. installed and severe weather, and processed for logging on a computer.
41-1329 cellulose fiber insulation in the walls of more than 1000 Twelve separate signals from two types of ice detector,
ICE STRENGTH, ICE PHYSICS, ICE CORES, SEA housing units where moisture potentially presented a problem two types of cable load Lell (including one tr-alial load
ICE, REMOTE SENSING, ICE CONDITIONS, Ft Monmouth, New Jersey, added an exterior expanded cell), a pilot-static anemometer, a wind vane and a thermistor
ENGINEERING, OFFSHORE STRUCTURES, polystyrene foam insulation system to its many concrete are introduced into a Digital Equipment Corporation MINC-
OFFSHORE DRILLING, PRESSURE RIDGES, masonry buildings These represent retrofit insulation meth- II, 23 computer Four of these signals, which would other-
ICE PILEUP, ICE OVERRIDE. ods that have yet to be applied to thousands of military wise be incompatible, are conditioned for acceptance by

frame and masonry buildings The R-value measurement the computer. The signals represent high-speed. consecutive
included the use of thermography, heat flux transducers, samplings of rapidly changing parameters at a sampling fre-
thermocouples and data acquisition equipment Holes bored quency controlled by an operator Sampled data are logged
in walls gave independent confirmation of composition of on a printout and are transferred to magnetic tape for off-
the construction layers. Boroscop inspection of wall inten- site analyses. These methods operate successfully on the

MP 2169 ors and moisture meter readings of framing sought evidence summit of Mount Washington. a location known for its
EFFECTS OF COLD ENVIRONMENT ON of moisture and confirmation of voids in cellulose insulation harsh weather, in an environment with poor electrical ground
RAPID RUNWAY REPAIRS. Measurements of the same or similar buildings occuired and relatively high radio and television frequency interference.
Abele, G., Army Science Conterence, June 17-19. approximately a year apart. The economic assessment
1986. Proceedings, Vol.1, U.S. Department of De- employed Department of Army life-cycle cost criteria
fense, (1986], p.1-9, 15 refs MP 2176
41-1355 METEOROLOGICAL AND SNOW COVER
RUNWAYS, COLD WEATHER CONSTRUC- MEASUREMENTS AT GRAYLING, MICHIGAN.
TION, ROAD MAINTENANCE, MILITARY EN- Bates, R.E., et al, Eastern Snow Conference, 42nd,
GINEERING, WIND FACTORS, TEMPEIA- 1985, (19853, p.212-229, 5 refs.
TURE EFFECTS, SNOWFALL. MIP 2173 O'Brien, H W

ANALYSIS OF SELECTED ICE ACCRETION 41-1497
MEASUREMENTS ON A WIRE AT MT. WASH- ELECTRONIC EQUIPMENT, SNOW COVER EF-
INGTON. FECT, SNOWFALL, SNOW PHYSICS, SNOW

MP 2170 McComber, P., et al, Eastern Snow Conference, 42nd, DEPTH.
RM985, (1985, p.34-43, 12 refs. U S Army Cold Regions Research and Engineering Laboratory
SLO-RATL AN TR A TEV N. Govoni, J.W. is currently conducting research programs directed toward
SLOW-RATE LAND TREATMENT. determining potential eff:cts of airborne snow, snow cover
Parker, L.V etat, Nov. 1986,20(l1), p.14171426,36 41-1482 LINand various meteorological parameters on electromagnetic
refs. POWER LINE ICING, ICE ACCRETION, ICE systems These programs required extensive-meteoroogicalJenkins, T.F. LOADS, TRANSMISSION LINES, WIND and snow cover characterization during the %inter of 1982-41-1349 VELOCITY, MATHEMATICAL MODELS. 83 and 1983.84 at Camp Grayling. Michigan, which are

WASTE TREATMENT, WATER TREATMENT, Although numerical models have been developed to predict summarized in this report The paper also gives a description
the increase in load on transmission lines due to atmospheric and discusses the cold weather accuracy and reliability of

LAND RECLAMATION, SOIL POLLUTION, icing. there are very few data available with which to verify tbe automuc recording systems and tensors employed at
COUNTERMEASURES, DEGRADATION, them experimentally The accretion of ice on a wire the snow experiments Descriptions are given of snow
CHEMICAL ANALYSIS. is a complex three-dimensional phenomenon involving torsion cover measurement techniques. sensors utilized and their
A 2 yr study was performed on an outdoor, prototype, of the wire under the accretion weight, vibration, and breaking accuracy for providing the physical properties of snow cover
slow-rate system to determine the removal efficiency for of some of the ice. In particular, the Mt. Washington backgrounds
16 organic substances in wastewater. The 16 organics test site used for our experiments experiences strong winds
werechloroform, benzenetoluene.chlorobenzenebromoform, that cause high loads, vibrations, and breaking of ice chunks
m-dichlorobenzene,dibromochloromethane, penthane, hexane, Load measurements for a few wire-icing events arc analyzed MP 2177
nitrobenzene, m-nitrotoluene. diethylphthalate, PCB 1242, to determine the functional relationship between icing lad EVALUATION OF THE RHEOLOGICAL PROP-
napthalene, phenanthrene and pentachlorophenoi The mi- and time, and how this compares with the predictions of ERTIES OF COLUMNAR RIDGE SEA ICE.
tial concentration of each of these substances in the wastewater some available numenical models Results indicate that Brown, R L, et al, International Conference on Ice
wasapprox 50 microgram/l. Initial removalwas via volatilh- loads for steady icing conditions tend to increase exponetially Technology, Ist, Cambridge. MA. June 1986. Pro-
nation during spray application. The final concentration with time
of substances aftersprayingcorrelated well with theircalculated ceedings, Berlin, Springer, 1986, p.55-66, 14 refs.
liquid.phas transfer coefficients and the substances' initial Richter-Menge, I A.. Cox, G F N.
concentration losses were up to 700/c for the most volatile 41-1582
components ICE CREEP, RHEOLOGY, SEA ICE, MICROS-

TRUCTURE, ICE STRENGTH. STRESS STRAIN
MP 2174 DIAGRAMS. COMPRESSIVE PROPERTIES,
HUDS2174 IPOROSITY, GRAIN SIZE, PRESSURE RIDGES.

MPHUDSON RIVER ICE MANAGEMENT. ICE CRYSTAL STRUCTURESUITABILITY OF POLYVINYL CHLORIDE Ferrick, M G , et al, Eastern Snow Conference, 42nd, The rheologic.l properties of columnar multi-year ridge iceWELLACAING F O NIIN G C UO I- 1985, t 19851, p 
9

6-I10, 7 refs tested under unaxial compression at -5C and -20C are analyzedWELL CASINGS FOR MONITORING MUNI- Lemieux. 0 E, Gatto, L.W, Mulherin. N in terms if the material microstructure. MicrostructutalTIONS IN GROUND WATER. 41-1488 parameters considered included porosity and grain size.
Parker, L V, et al, Summer 1986, 6(3), p 92-98, 27 ICE JAMS, ICE BREAKUP, RIVER ICE, ICE CON- Strain rates were varied from I 100.000,sec to I 100 sec.
refs. DITIONS, ICE DAMS, ICE COVER EFFECT, A single integral reprcsntation %a% ,ed to model the uniaxial
Jenkins, T.F. RIVER FLOW, ICE COVER THICKNESS, material constlitutive equation results sho. a definite
41-1345 FR effect of porosit) and strain rate on the mechanical behavior5FLOODING. COUNTERMEASURES, WATER troever, grain sire was not found to significantly affectWELL CASINGS, GROUND WATER. SOLU- WAVES. propeities. probably because the grain sizes tested for columnar
TIONS, MONITORS, MATERIALS, DEGRADA An ice management strategy is being developed for a reach sea ice ere all quite large id- 10 to 40 mm) The
TION, SOIL MICROBIOLOGY of the Hudson River that experienced ice jam flooding during rhcological prolpertics also shivd sisme nonlincarities which
A number of samples of polyvinyl chloride (PVC) well casings the 1983-84 winter Prehminar) field studies have focused have not bees obserscd is nonsalin cc really.avisvoplas.
used for ground water monitoring that varied in schedule, on developing a tchnique to induce the breakup of an ti. represent..ion is rc.ommcndcd as a formulation which
diamct;, or manufacturer were placed in contact with low ice cover or ice jam by releasing water from an upstream might I better suitcd for .harattcriing the properties of
concentrations of aqueous solutions of TNT. RDX. 1IMX dam During these studies. a series of abrupt releases sea :cc
and 2.4-ONT for 80 days Analysis indicated that there generated long-period rivcr waves of different magnitudes.
was more loss of TNT and HMX with the PVC casing durations and spacings that caused changes in river level.
than with the glam controls, but that the amount lost was. flow velocity, and integrity of the ice cover. By monitoring MP 2178
for the most part. equivalent among dilferent types A the river e'eva:,on and ice cover at cveral locations. we FIELD INVESTIGATION OF ST. LAWRENCE
second experiment was performed to determine if these losses have found that each of these ave parameters affected
were due t.. sorption or if biodegradation was involved the response of the ice cover re steepnes of the wave RIVER IIANGING ICE DAMS, WINTER OF
Several different giound water conditions were simulated front depends upon the initial river stage and the amplitude 1983-84.
by varying salinity, initial pH and dissolved oxygen content of the release, and is an important parameter affeting the Shen. |I.T, et al. Aug 1984. DTSL55-84-C-C085A.
The only case where there "as an increased loss of any stability of the ice cover The sequence of events leading 8 5p . 20 rcfs.
substance due to the presence of PVC casing was vith to breakup of the relatively thin ice cover on the Iudson Rugglcs. R W. Bation. G 1B
the TNT solution under nonstene conditions The extent was identical to that reported for other ricsrs having different 4 1-1669
of loss was small, however. considering the length of the physical characteristics and much thicker ice These studies
equilibration period This incrcased loss is thought to have revealed that pulsed rclca.es o a practical magnitude ICE DAMS. RIVER IC'I, FRAZIl. ICE. ICE
be associated with increased microbial degradation rather werc cffc, ye€ in removing the ice co"er frem the rc.h COVER TIIICKNE.SS. RIVLR 1".OW. ICE JAMS,
than sorption and provided basic data for analyis of river ice cover breakup ICE FILOES. WATER TEMPERAi URE
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MP 2179 ed by a previously proposed dielectric mixing model that has been made of data reported in the literature on momentum
FRICTION OF SOLIDS ON ICE. was modified to account for the brine pocket geometry and heat transfer over Arctic leads and polynyas. The

observed in thin sections, and also by including a bulk neutral stability value of the 10-m drag coefficient, 1 49Huber, N.P., et al, t1986j, No IRL 85186-012, 4p., conductivity term to account for the observed loss (Auth. X .001. is independent of wind speed and open-water fetch
Abstract and illus. mod.) for winds from I to 10 m/s and fetches from 7 to 500
Itagaki, K., Kennedy, F.E., Jr. MP 2183 m. The neutralstability valucof the 10-m trasfercoefficient
41-2134 OVERLAND FLOW WASTEWATER TREAT- for sensible heat, CHNI0. is parameterized with the nondimen-
ICE FRICTION. ICESOLIDINTERFACE, LUBRI. OVERANT ATEASLEW AS T-sonal fetch. No compelling reason was found to believeE MENT AT EASLEY, S.C. that the bulk transfer coefficient for latent heat is differentCANTS, LIQUID PHASES, ICE MELTING, PRES- Abernathy, A.R., et al, Apr. 1985, 57(4), p.291-299, 12 from CHNO which implies that horizontal homogeneity
SURE, THEORIES. refs. Discussion by C.J. Martel and T.F. Jenkins, may not be a severe constraint for evaluating scalar transfer
MP 2180 Ibid., Nov. 1986, 85(11), p.1078-1079, , refs. coefficients The bulk transfer coefficients actually used
AEROSOL EXCHANGE IN THE REMOTE TRO- 41-1899 in modeling turbulent transfer over leads and polynyas are

derivable if the atmospheric stability is known. Lastly,W simple formula is developed for estimating one of the
Hogan, A.W., July-Scp. 1986, 38B(3-4),p.197-213, 35 LAND RECLAMATION, CHEMICAL ANAL- fetch factors from an easiy obtainable bulk Richardson number
refs. YSIS, DESIGN. (Auth mod.)
41-1751 MP 2184
ATMOSPHERIC CIRCULATION, ATMOSPHER- EVALUATION OF SPOT HRV SIMULATION
IC COMPOSITION, AEROSOLS. DATA FOR CORPS OF ENGINEERS APPLICA- MP 2188
Parameters observed and reported here are primarily ozone TIONS. MICROWAVE DIELECTRIC, STRUCTURAL,
mixing ratios, mximum and minimum ozone amounts noted McKim, H.L., et al, 1985, 5(5), p.61-71, 8 refs. AND SALINITY PROPERTIES OF SIMULATED
near the ITCZ; antarctic aerosol concentrations and transport. Merry, Ci.
Uniform aerosol concentrations were observed in the Antarctic SEA ICE.
troposphere, except in the vicinity of cirrus layers aloft, 41-1917 Arcone, S.A., et al, Nov 1986, GE-24(6) (Special is-
and in moist or cloudy layers near the surface Enhanced REMOTE SENSING, SPECTROSCOPY, PHO- sue), International Geoscience and Remote Sensing
ozone mixing ratios occurred in troughs about the periphery TOINTERPRETATION, DATA PROCESSING, Symposium (IGARSS '85), Amherst, MA, Oct. 7-9.
of Antarctica. and in slightly turbulent layers near mountains DREDGING, WAIER RESERVES, ECOLOGY, 1985. (Prcceedngs), p 832-839, 15 refs.
Ozone and aerosol concentrations observed over a wide BRIGHTNESS. Gow. A.I., McGrew, S.O.
geographic area of Antarctica were stratified into two altitude During the summer of 1983 three Corps of Engineers project 41-2297
classes, and the results mapped Ozone concentrations siteb Were Overflown as part of the SPOT (Systme
in the mid troposphere (550 to 400 mb levels) were small probtwre d'Observatown d a Terof) High Rsotion Vsle ICE CRYSTAL STRUCTURE, ICE ELECTRICAL
and newrly invariant over th: interior of Antarctica Ozone (HRV) simulation campaign The three sites were Chesapeake PROPERTIES, MICROWAVES, SEA ICE, ICE
concentrations in the upper tropospheric (400-300 rb) ilayers Bay. Maryland. Berlin Lake, Ohio, and Lac qut Parle, Mm- SALINITY, DIELECTRIC PROPERTIES, ICE
varied greatly, and became quite large over troughs and nesota. Multispectral imagery data at a 20-m resolution for PHYSICS.
about the periphery of Antarctica, and in the vicinity of three spectral bands (0 50-0.59 micron, 0 61-0 68 micron, 0 79' The crystalline structure, salinity characteristics, and ml-
high mountains Ozone exchange appears quite vigorous 0.89 micron) were obtained for each of the sites The data crowave dielectric propertes of artfictally grows salne ice
in the upper troposphere and frequent aerosol exchang occurse werecri prprienfatiiilyly aln c
in the lower troposphere, but the stability of the m e were analyzed for use in dredging, recreation resource manage- are presented The ice was grown in an outdoor pooltroposphere inhibits mig among these leels Verical r quality, and wildlife habitat applications containingsaltwaterof 23-25 per mil salinity. The structure
profiles of aerosol concentration indicate an aerosol decrease MP 2185 and salinity profiles of this ice sheet closely simulated those
of 25particles/cucm/KmincleariroverAntarctica Moist FOLDING IN THE GREENLAND ICE SHEET. found in arctic first-year sea ice The complex relative
andlor cloudy air over and near the Ross and Weddell Whillans, I M., ct al, Jan. 10, 1987, 92(BI), p.485-493, dielectric permittivity of stabs removed from the ice sheet
Seas is enhanced with aerosols relative to this dry profile. 20 refs. was measured at 4.75 GHz as a function of temperature.e ~The slabs were placed between open-end wavetuide radiators,
Moist layers over the interior of Antarctica are also enhanced Jezek, K.C. and dielectric properties were calculated from the forwardin aerosol concentration in comparison with dry antarctic an4ileti1-1ei97wreclultdfrmte6owrair (Auth. mod ) 41-1976 scattering coefficient The results show both the real andICE SHEETS, ICE DEFORMATION, ICE STRUC- imaginary parts to vary almost in direct proportion to the
MP 2181 TURE, RADIO ECHO SOUNDINGS, GREEN- brine %olume with values for imagnary showing more variation.
REGIONAL AND SEASONAL DISTRIBUTIONS LAND-DYE 3. and are compared ,ith the presious work of others on
OF LOW PRESSURE WEATHER SYSTEMS IN The deformation of layering into folds is modeled for a actual sea ice samples
AND AROUND NORWEGIAN WATERS. linear viscous medium moving oser a dicollement Folds
Bilello, M.A., International Conference on Polar are generated by flow sariations caused by relief on the dicolle-
Lows, Oslo, Norway, May 20-23, 1986. Proceedings. ment, variations in friction, or both. The model is applied to MP 2189
Edited by M. Lystad and O.G. Houmb, t19861, folds forming now in the Greenland ice sheet near Dye 3. for PROCEEDINGS.
p.53-66, 5 refs. which more complete data are available than for analogous solid

earth situations and for which the d6collement is at or near the International Offshore Mechanics and Arctic Engi-
41-1799 bed The folds (wavelength 4.8 km) are detected by radio re- neering Symposium, 6th, Houston, Texas, Mar. 1-6,
ATMOSPHERIC CIRCULATION, ATMOSPHER- flection sounding Measured surface deformation and defor- 1987, New York, American Society of Mechanical
IC PRESSURE, SURFACE TEMPERATURE, mation rate are used with the radar results to test the theory Engineers, 1987, 4 vols., Refs. psim. For selected
WEATHER OBSERVATIONS, WIND Calculated fold amplitude is only 20% less than that measured. papers see 41-2395 .hrough 41-2449.
(METEOROLOGY), OCEANS, METEOROLOGI- which indicates that the theory is substantially correct Inver-
CAL CHARTS, SEASONAL VARIATIONS, NOR. sian of the data to calculate basal drag and velocity variations Lunardim. V.J, ed. Siha, N.K, ed, Wang, Y.S, ed,

is not helpful for near Dye 3 becuse many different basal Goff, R.D., ed.
WAY. boundary conditions can lead to the observed deformations 41-2394
A North Polar region consisting of most of the Scandmavian MP 2186 OFFSHORE STRUCTURES, OFFSHORE DRILL-
countiesand the major water bodies ,urrounding these nations
was included in a study on the regibnal and seasonnl distribu. RETENTION AND RELEASE OF METALS BY ING, ICE LOADS, ICE NAVIGATION, PFRMA-
tions of low pressure surface wcather systems The region SOILS-EVALUATION OF SEVERAL MODELS. FROST PHYSICS. ICE CONDITIONS, ICE PHY-
was divided into six zones approximately similar in area. Amacher, M.C., ct al, Sep. 1986, 38(1-4), p.131-154, SICS, ENGINEERING, MEETINGS, ICE SOLID
a-nd surface weather maps for three random years were 24 refs. INTERFACE.
obtained for detailed analysis of daily occurrence% of surface Kotuby-Amacher, J., Scim, H.M., Iskandar, I.K.
lows that passed through these zones. The surey included 41-2138
the lowerst isobaric pressure that identified the low, the intensity
of the pressure gradint, the zone (or zones) in which the SOIL COMPOSITION, SOIL CHEMISTRY, MET- MP 2190
low was located. the frontal system associated with the ALS. SOLUTIONS, MODELS HEAT TRANSFER CHARACTERISTICS OF A
low and its direction of mosemcnt The results of this Sescral kinetic models, including irreversible and resersible COMMERCIAL THERMOSYPHON WITH AN
comprcheusisc data set were then summarized and seasonal Ist. 2nd. and nth order models, and several equilibrium INCLINED EVAPORATOR SECTION.
and regional variations of these lows and their characteristics models, including the linear. Langmuir. two-surface Langmur. Zarling , J.P.. ct al, International Offshore Mechanics
were obtained, and Freundlich models, were evaluated for their ability to

describe the rclenuion/release of Cr. Cd. and Hg by various and Arctic Engineering Symposium. 6th. Houston,
MP 2182 soils. The retention/relcase data were obtained using a Texas. Mar. 1-6, 1987. Proceedings, Vol.4. New
STRUCTURE AND DIELECTRIC PROPERTIES batosh eaction method In general. nosinglc-rcaction kinetic York, American Society of Mechanical Engineers,
AT 4.8 AND 9.5 GHZ OF SALINE ICE. model fit the data over the entire time and concentration 1987. p.79-84. II refs
Arconc, S.A.,ctal, Dec. 15. 1986.91(CI2), p.14,2 81- rangesstudied for any ofthe metalsorsoils Therlationship Haynes. F.D.
14,303, 35 refs. between the amount of metal retained by the soil and the 41-2405
Gow, A.J.. McGreu, S.G. concentration of metal in solution was described by either H
41-1857 the two-surface Langmuir or Freundlich models A signlfi. HEAT TRANSFER, PIPES (TUBES), SUB-

cant fraction of the metals retained by the soil was not GRADES. AIR FLOW. EVAPORATION. WIND
SALT ICE, SEA ICE, SIMULATION. ICE STRUC- released to solution and was not exchangeable. indicating VELOCITY. WIND TUNNELS, TESTS
TURE, DIELECTRIC PROPERTIES that some irreversible retention of the metals occurred The Laboratory tests hase been conducted on a full-size commercial
Saline ice slpm,. removed from ice sheets grown is an outdoor results suggest that a multi-reaction model consisting of irreI thcrmos)phon in an atmospheric wind tunnel located at
pool have !xcn studied and related to the complex relative ersible and reversible kinetic models is needed to fit all the S Army Cold Regions Research anJ Engineering Labor&.
dielectric permittiity. The salinc ice closely simulated the data for). Ilanorer. New Hampshire The test variables were
Arctic -ea ice in its structural and salinity characteristics MP 2187 evaporator angle. wind speed and heat transfer rate. The
which were regularly monitored in a number of ice sheet% BULK TRANSFER COEFFICIENTS FOR HEAT effects on thetmosyphon performance of nearby oalls oriented
grown during the winters of 1983-1984 rnd 1984-1985 In' AND MOMENTUM OVER LEADS AND POLY- parallel, at 45 degrees and at right angles to the air now
Situ transmiss on measurements at similar frequencies %erc direction weet also studied Air speed was varied between
also made on the ice sheet itself using antennas located NYAS. 0 and 6 meters per second in ten Increments Evaporator
above and beneath the ice The slab measurements were Andreas. E L.. et al. Nov 1986. 16(11). p 1875-1883. angles werec atned from 0 to 6 degrees in 3-deg increments
made during warming from .28 C to .2 C on slabs grown 42 refs Ieat transfer rates were varied between 600 and 1500 waits
during the winter of 1913.1984 (4 75 Glia) and during Murphy. B. in two increments The air temperature for all tests was
s warming and cooling cycle oscr a slightl, larger temperature 41-2220 about -17 degrees Celsina Test rcsults are presented show.
range on slabs grown during the winter, 1941985 (480 OY AS- ir thermal conductance of the thermosyphon as a function
and 9.50 slz) Rewults from the two winters ae compared POLYNYAS. SEA ICE, HEAT TRANSFER o TUR- nd speed. esaporator inclination angle and heat transferand the differences analyred The rn-situ measurements BULENT BOUNDARY LAYER. MATHEMATI- rate lea' transfer condutanees were determied t, ,n-

showed extremely high attenuation for the young (<12 cm) CAL MODELS crease with increasing wind %peed. increase mith increasing
brnc-rich ice. Good agreement was found hetwen data To deselop a unified mcthod for parametcruig the turhulent mnisat,,n angle and generally de,.rease with irareasing heat
forthe more desalinatcd samplesand theorcticalsaucs predict. transfer from open water surrounded by pack ice. a rcanal)sis transfer rate
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MP 2191 preseoted to explain this transition. In this paper, a theorcti- MP 2200
EXACT SOLUTION FOR MELTING OF FROZ- cal formulation of the problem is presented in which the COMPARISON OF THE COMPRESSIVE
EN SOIL WITH THAW CONSOLIDATION. ice sheet is treated z5 an ic bean moving agaist BEHAVIOR OF NATURALLY AND LABORATO-

hstructure 'e resulting differential equation was solveR
Lunardini, V.J., International Offshore Mechanics and by the finite element method, and the solution is presented RY-GROWN SALINE ICE.
Arctic Engineering Symposium, 6th, Houston, Texas, in non-dimensional form. Richter-Menge, J.A, Oct. 1986, SR 86-30, Workshop
Mar, 1-6, 1987. Proceedings, Vol.4, New York, MP 2195 on Ice Penetration Technology, 2nd, Monterey, CA,
American Society of Mechanical Engineers, 1987, THEORY FOR THE SCALAR ROUGHNESS June 16-19, 1986. Proceedings, p.331-350,ADB-108
p.97-102, 9 refs. AND THE SCALAR TRANSFER COEFFICIENTS 529, 23 refs.
41-2408 OVER SNOW AND SEA ICE. 41-2664
THAW CONSOLIDATION, GROUND THAW- Andreas, E L., Jan. 19b7, 38(1-2), p.159-184, Refs. ICE SALINITY, COMPRESSIVE PROPERTIES,
ING, THAWING RATE, STRAINS, STEFAN p.182-184. ICE STRENGTH, STRESSES, STRAINS, TEM-
PROBLEM, ANALYSIS (MATHEMATICS). 41-2364 PERATURE EFFECTS, TESTS, ICE CRYSTAL
The Neumann solution is applicable to the thawing of a SNOW SURFACE, ICE SURFACE, ROUGHNESS STRUCTURE, ICE MECHANICS, SEA ICE.
soil for which the thaw strain is zero and the density ratio COEFFICIENT, WIND VELOCITY, SNOW AIR A series of unconfined and confined constant strain rate
of the frozen and thawed media is one However, it compression tests were performed on columnar, shne ice
is well known that the thaw strain for many soils is non- INTERFACE, ICE AIR INTERFACE. samples grown in the laboratory The tests were done
zero An exact solution of the problem is presented for Although the bulk aerodynamic transfer coefficients for sensi- at three temperatures (-3. -5 and -10 C) and two strain
the case of non-zero thaw strain and variable density ratio ble (CH) and lat~nt (CE) heat over snow and sea ice surfaces rates (2 1/50 and I/ IO00 per u) The confined compression
The thaw strain can have a significant effect upon the rate are necessary for accurately modeling the surface energy tests were conducted in a conventional triaxial cell designed
of thaw when compared to the Neumann solution In budget, they have been measured rarely. This paper, there to ramp the confining pressure in constant proportion to
some cases the Neumann solution can overprcdict the thaw fore. presents a theoretical model that predicts neutral-stability the axial stress being applied to the cylindrical sample, The
depth by more than 50% values of CH and CE as functions of the wind speed and ratio of the confining pressure to the axial stress in our

a surface roughness parameter The crux of the model tests was 0 25. 0.50 or 0.75. This paper summarizes the
N, establishing the interfacial sublayer profiles of the scalars, results of these tests and compares them to previously obtained
CONTRIBUTION OF SNOW TO ICE BRIDGES. temperature and water vapor, over aerodynamically smooh first-year sea ice test data We also compare the crystal
Coutermarsh, B.A., Ct al, Internattonal Offshore Me- and rough surfaces on the basis of a suiface-renewa model structure of the saline ice grown in the laboratory and
chanics and Arctic Engineering Symposium, 6th in which turbilent eddies continually scour the surface, trans- naturally occurring first-year sea ice In general, the struc-STferring scalar contaminants across the interface by molecular tural composition and mechanical behavior of the two ice
Houston, Texas, Mar. 1-6, 1987. Procedmgs, Vol4, diffusion Matching these interfacial soblayer profiles with types arc similar, indicating that the results obtained from
New York, Amencan Society of Mechanical Engi- the semi-logarthmic inertial sublayer profiles yields the rough- tests on columnar saline ice grown in the laboratory reflect
neiers, 1987, p.133-137, 6 refs. nesslengthsfortemperatureandwatervapor. Whencoupled the behavior of first-)ear sea ice.
Phetteplace, G. with a model for the drag coefficient over snow and sea
41-2414 ice based on actual measurements, these roughness lengths
ICE CROSSINGS, ICE COVER STRENGTH, lead to the transfer coefficients CE is always a few MP 2201

percent larger than CH Both decrease monotonically SMALL-SCALE PROJECTILE PENETRATIONSNOW (CONSTRUCTION MATERIAL), FREEZ- with increasilg wind speed for speeds abose I m/s. and IN SALINE ICE.
ING, HEAT TRANSFER, BEARING STRENGTH, both increase at all wind speeds as the surface gets rougher Cole, D M., et al, Oct. 1986, SR 86-30, Workshop on
WATER, ICE COVER THICKNESS, SNOW Both. nevertheless, are almost always bet, een 001 and 001S.
DEPTH. Ice Penetration Technology, 2nd, Monterey, CA, June
Theroleofsnowintheconstrucionoficebridgesisdiscused MP 2196 16-19, 1986 Proceedings, p.415-438, ADB-108529,BANK CONDITIONS AND EROSION ALONG I ref.
It is shown that it has limited value as a structural reinforcement
and then only b) adding water and freezing the resulting SELE .ED RESERVOIRS. Stves, H.K.
slurry Equations are presented detailing the energy transfer Gatto, L.W., et al, 1987, 9(3). p.143-154, 36 refs. 41-2668
dunng freezing of a water layer vs a water-snow slurry Doe, W.W, IE. PROJECTILE PENETRATION, ICE SALINITY,
and the times involved with each Natural ice thickening 41-2495 ICE DEFORMATION. ICE CRACKS, IMPACT
is inhibited by the insulating property of the snow, but SHORE EROSION, BANKS (WATERWAYS), STRENGTH, TESTS, FRACTURING, MILITARY
snow can be used effectively as either a leveling or wearing FROST HEAVE, FROST WEATHERING, ICE OPERATION, MODELS.
surface. The snow should be of uniform depth and not
mounded or windrowed to -void deflecting the ice away SCORING, ICE RAFTING, ICE PUSH This paper summarizes the results of a testing program to
from the water surface. lis would substantially weakcn MP 2197 examine the deformation and fracture associated with projectile
the carrying capacity of the ice bridge MODELING THE ELECTROMAGNETIC PR penetration in saline ice Proectiles 25 4 mm in diameter

wOP- ere fired into a naturally-grown saline ice sheet in a test
MP 2193 ERTYTRENDS IN SEA ICE AND EXAMPLE IM- pool at USA CRREL The tests employed three nose
CONFINED COMPRESSIVE STRENGTH OF PULSE RADAR AND FREQUENCY-DOMAIN shapes full cone. truncated cone and full flat The impact
HORIZONTAL FIRST-YEAR SEA ICE SAM- ELECTROMAGNETIC ICE THICKNESS "elocities produced behavior ranging from slight penetration
PLES. SOUNDING RESULTS. to perforation of the 210-280 mm thick ice sheet
Richter-Menge, J.A., International Offshore Mechan- Kovacs, A., et al, Oct. 1986, SR 86-30, Workshop on
ics and Arctic Engineering Symposium, 6th, Houston, Ice Penetration Technology, 2nd, Monterey, CA, June NIP 2202
Texas, Mar. 1-6, 1987. Proceedings, Vol 4, New 16-19, 1986. Proceedings, p 57-133. ADB-108 529. PORTABLE HOT WATER ICE DRILL
York, American Society of Mechanical Engineers, Refs. p.131-133  Tucker, W.B.,et al, Oct. 1986, SR 86-30, Workshop on
1987, p.197- 2 07, 30 refs. Morey, R.M., Cox, G.F.N.. Valleau, N.C Ice Penetration Technology, 2nd. Monterey, CA, June
41-2422 41-2655 16-19, 1986 Proceedings, p.549-564. ADB-108 529,
ICE STRENGTH, COMPRESSIVE PROPERTIES, ICE COVER THICKNESS, ELECTROMAGNETIC 4 refs.
SEA ICE, ICE CRYSTAL STRUCTURE, STRAINS, PROPERTIES, REMOTE SENSING, SEA ICE, ICE Govoni. J W., Garfield, D.E., Farr, R.W.
TESTS, TEMPERATURE EFFECTS. MODELS, DIELECTRIC PROPERTIES. ELEC- 41-2676
A total of 110 first-)ear sea ice samples from Prudhoe TRICAL RESISTIVITY. BRINES, ICE PHYSICS, ICE DRILLS, THERMAL DRILLS, PENETRA-
Bay, Alaska. were tested in unconfined and confined constant ANALYSIS (MATHEMATICS). TION TESTS, ICE COVER THICKNESS, OFF-
strain rate compression %it of the test, %erc performed Two-phasedielectric mning model results arc presented show- SHORE DRILLING. WATER TEMPERATURE,
in the laboratory on a closed-loop electroh)dtauic testing lg the electromagnetic properties of sea ice .crsus depth OFFSHORE STRUCTURES. EQUIPMENT.
machine at -IC C. The confinco tests were performed The modeled data are compared with field measurements
in a conventional trasxial cell that maintained a constant and show comparable results It is also shown how the
ratio between the radial and axial stress to simulate true model data can be used in support of impulse radar and MP 2204
loading conditions Three strain rates (1'100. I'1000. airborne electromagnetic remote sensing of sea ice PHYSICAL PROPERTIES OF SEA ICE DIS-
and Il00.000!s) and three ratios betwccn radial and axial MP 2198 CHARGED FROM PRAM STRAIT.
stress (0 25.0 50. and 0 75) were invcstigatcd This paper
summarties the field sampling ani testing techniques and VARIABILITY OF ARCTIC SEA ICE DRAFTS. Go%. A J . et al, Apr. 24. 1987. 236(4800), p.436-439,
preseits data on the effect of confinement on the compressive Tucker. W.B., ct al. Oct 1986, SR 86-30. Workshop on I I refs.
strength, initial tar.gent modulus, and failure strain of the Ice Penetration Technology. 2nd. Monterey, CA. June Tucker, W.B.
ice. 16-19. 1986. Procecdings. p2 37-25 6 . ADB-108 529. 41-2806
MP 2194 12 refs. SEA ICE. ICE PHYSICS. ICE STRUCTURE. FRAM
DYNAMIC ANALYSIS OF FAILURE MODES Hiblcr, W.D, III. STRAIT.
ON ICE SHEETS ENCOUNTERING SLOPING 41-2662 It is estimated that 84 percent of the ice exiting the Arctic

STRUCTURES. ICE COVER STRENGTH, PENETRATION. ICE Basin through Pram Strait during June and July 1994 was

Sodhi, D.S., International Offshore Mcchanics and COVER THICKNESS. ECHO SOUNDING, SEA mult,)ear ice and that a large percentage of this ice is

stdxas ICE DISTRIBUTION, ICE CONDITIONS, CLI ridged or stherwis deformed While freeboard and thick-
Arctic EngineeringSymposium. 6th. Houston.TDi ne, data. together with salinity measurements on cores.
Mar. 1-6, 1987. Proceedings. Vol.4. New York: MATIC FACTORS. AIRBORNE EQLIPME'NT. iesuall) sufficed to distinguish between first and multiyear
American Society of Mechanical Engineers. i987. SEASONAL VARIATIONS floe%. preimmiry identification could usually be made on
p.281-284,.6 res NIP 2199 the basis of snow cover measurements with snow coverp.21-24, ON T PROFILE PROPE9 Obeing much thicker on multiyear ice. Cotes from the41-2433 ON THE PROFILE PROPERTIES OF UN- top half meter of multicar floes were generall) very much
ICE LOADS. DYNAMIC LOADS. OFFSIIORE DEFORMED FIRST-YEAR SEA ICE. harder ani more Iransparent than cores from first-year floes
STRUCTURES. ICF SOLID INTERFACE. FLOAT- Cox. G F N. et aL. Oct. 1936. SR 86-30. \iorkshop on Age cstimates of multiyear floes. based on petrographic and
ING ICE, ANALYSIS (MATHIEMATICS). ICE Ice Pcnettation Technology. 2nd. Mosntcrc). (A. June alinity characterstcs of ,ores. did not exceed 4 to 5 years
COVER THICKNESS. VELOCITY. ICE SHEETS. 16-19. 1986. Procedings, p 257-330. ADB-108 529. for an) of the floes that were observed exiting Fram Strait
SURFACE PROPERTIES, ICE DEFORMATION Refs. p.325-330.
The interaction of a sloping structure with a slowly moving Weeks. W.F. NIP 2205
ice sheet usually results in bending failure of the ice The 41-2663 PROBLEMS AND OPPORTUNITIES WITH
resulting ice blocks are large in area in comparison to their ICE MECHANICS. ICE STRUC-II RE. ICE. WINTER WASTEWATER rREATMENT.
thickness Iloweer,. when the vclocity of the mosing COVER STPENGI'tl. ICE COMPOSITION. IC: Reed. S.C Spring 1986. 18(I). p 1 6. 2 0 .4 refs.
ice increases, the failure mode changes from bending to CERI
shear or crushing. resulting in ter) small pieces This DEFORMATION. ICE COVER TIIICKNESS. ICE 41-2965
phenomenon has been obsereud both in the laborator) and TEMPERATLRE. ICE SALINITt. ICE SLIE S. %AATER TREATMENT. VASTE TREATMENT,
in the field As yet. no theoretical treatment has been SEA ICE. DRII-T SI.UDGES, FREEZING.
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MP 2206 MP 2211 and thaw penetrates into the consolidated active layer.
ICING AND WIND LOADING ON A SIMULAT- ICE DYNAMICS. Where uepth of thaw exceeds the thickness of the active

layer, ice-rich permafrost begins to thaw. Adjacent to
ED POWER LINE. Hibler, W.D., 111, NATO Advanced Study Institute on the roads, newly formed surface troughs indicate melting
Govons, 3.W., et a), Spring 1986, 18(1), p.23-27, 10 Air-Sea Interaction, Acquafredda di Maratea, Italy, of the underlying ice wedges Shallow impoundments formn
refs. Sep. 28-Oct. 10, 1981. Proceedings. Geophysicsof on the upslope sides of roads where culvens have not been
Ackley, S.F. sea ice. Edited by N. Untersteiner. NATO ASI adequately sitr.d or installed. More standardized practices
41-2967 series, Series B: Physics, Vol.146, New York, Plenum for culvert placement. installation. and maintenance are desira-
POWER LINE ICING, ICE LOADS, WIND FAC. Press, 1986, p.5 77-640, Refs. p.637-640. For another ble to minimize disruption of natural drainage.
TORS, ICE ACCRETION, POWER LINE SUP. source see 39-896 or 14F-30815, MP 2216
PORTS. 41-2995 EFFECT OF OSCILLATORY LOADS ON THE

ICE MECHANICS, RHEOLOGY, DRIFT, ICE AIR BEARING CAPACITY OF FLOATING ICE COY-
INTERFACE, THERMODYNAMICS, OCEA- ERS.

MP 2207 NOGRAPHY, SEA ICE, ICE FORMATION, ICE Kerr, A.D., et al, Apr. 1987, 13(3), p.219-224. 9 refs.
ADVANCES IN ICE MECHANICS-1987. AIR INTERFACE, ICE STRENGTH, ICE COVER Haynes, F.D.
International Symposium and Exhibit on Offshore THICKNESS, ICE MODELS, SEA WATER, AN- 41-3032
Mechanics and Arctic Engineering, 6th, Houston, TX, TARCTICA-WEDDELL SEA. ICING, VEHICLES, STATIC LOADS, ICE LOADS,
Mar. 1-6, 1987, New York, American Society ol Me. Essential aspects of sea ice dynamics of the Arctic and ICE COVER STRENGTH, BEARING
chanical Engineers, 1987, 49p., Refs. passim For in. Antarctic on the geophysical scale were reviewed and the STRENGTH, OSCILLATIONS. TESTS.

role of ice dynamics in sir-sea-icc interaction was discussed Parked vehicles with running engines, or motor driven machin.dvidual papers see 41-2930 through 41-2933 The review is divided into the following components a) ecry, subject an ice cover to a static load and to a relativelyChung, J.S., ed, Sodhi, D.S., ed. a discussion of the momentum balance describing ice drift, small oscillatory force, that is caused by the moving parts.
41-2929 b) an examination of the nature of sea ice rheology on Since for the driving frequencies in question the dominant
ICE MECHANICS, ICE LOADS, OFFSHORE the geophysical scale, c) an analysis of the relationship between feature is fatigue of the i, . cover, while it is undergoing
STRUCTURES, ICE STRENGTH, MEETINGS, ice strength and ice thickness charactertstics, and d) a discus- non-elastic time-dependent deflections. an experimental pro-
ICE PHYSICS, RHEOLOGY, ICE SO ID INTER- sion of the role of ice dynamics in the atmosphere-ice- gram was initiated to study this phenomenon by running

ocean system Because of the unique, highly nonlinear a series of tests ai one of the cold rooms at CRREL
FACE, DRIFT, SEA ICE. nature of sea.ice interaction, special attention is given to An electronically driven shaker placed on the ice cover

the ramifications of ice interaction on sea ice motion and was used to simulate the dynamic case. A loading device
deformation These ramifications are illustrated both by of the same %eight and base shape was used as a static

MP 2208 analytic solution and by numerical model results. In addi- control in the tests. Each test consisted of placing these
tion. the role of ice dynamics in the atmsphere.ice-ocean two objects on an ice cover and recording how their verticalADVANCES IN SEA ICE MECIANICS IN THE system is discussed in light of numerical modeling experiments, displacements vary with time, for a fixed driving frequency

USA. including a fully coupled ice-ocean model of the Arctic. oftheshaker. A comparison of these two curves established
Sodhi, D.S., et &l, International Symposium and Ex. Greenland-Norwegian seas the effect of the oscillating force component. Eight tests
hibit on Offshore Mechanics and Arctic Engineering, MP 2212 were conducted. It was found that for urea ice covers
6th, Houston, TX, Mar. 1.6, 1987 jProceedings4s MEASUREMENTS OF REFRACTIVE INDEX and driving frequencies of ., 10 and 30 Hz (60, 600, andAdvanoustin, ice Mca1-1987 EditedbiS. MAS UEME NTS OVEREFRACTIV1 $00 rpm) the vibrating shaker increased the vertical downwardAdvances in ice mechanics-1987. Edited by S. SPECTRA OVER SNOW. displacements and substantially decreased the time to break.
Chung, D.S. Sodhi, New York, American Society of Andreas, E.L., Apr. 1986, Vol.642, p.248-260,33 refs. through.
Mechanical Engineers. 1987, p.37-49, 105 refs. 41-2984
Cot, G.F.N. REFRACTION. OPTICAL PHENOMENA, TUR- ICE NUCLEATION ACTIVITY OF ANTARCTIC
41-2933 BULENCE, SNOW OPTICS, SNOW AIR INTER- MARINE MICROORGANISMS.
ICE MECHANICS, ICE STRENGTH, SEA ICE, FACE. Parker, L.V., et al, 1985, 20(5), p. 126

. 12 8 , 12 refs.
ICE LOADS, OFFSHORE STRUCTURES, ICE
PHYSICS, ICE SOLID INTERFACE, DRIFT, MP 2213 Sullivan, C.W., Forest, T.W., Ackley, S.F.
COMPRESSIVE PROPERTIES, MODELS, PE- TRANSPORT OF WATER IN FROZEN SOIL 6. 41-2955
TROLEUM INDUSTRY. EFFECTS OF TEMPERATURE. SEA ICE, ALGAE, NUCLEATING AGENTS.
A brief review of significant advances in the field of sea Nakano, Y., ct al, Mar. 1987, 10(1), p.4 4

-50, 9 refs. A brief review of recent research leads to the conclusion
ice mechanics in the United States is presented in this Tice, A.R. that scavenging is the mechanism by which microorganisms
pr. Emphasis is on ice forces on structures, as the 41-3019 are incorporated in sea ice. Initial studies are presentedsubject relates to development of oat and gas resources in SOIL WATER MIGRATION, Dof the relative ability of melted sea ice and pure culturesA DIFFUSION, of ice algae and ice bacteria to nucleate water droplets

the southern Beaufort Sea. The main topics discussed VAPOR DIFFUSION, UNFROZEN WATER CON- Details of this process are expounded.
here are mechanical properties. ice-structure interaction, mod.
cling of sea ice drift, and oil industry research actvties TENT, FROZEN GROUND TEMPERATURE. MP 2218Significant advances in the determination of ice properties MP 2214 PRELIMINARY SIMULATION OF THE FOR.
ae the development of testing procedures to obtain consistent IN-SITU THERMAL CONDUCTIVITY MEAS. MARION AND INFILLING OF SEA ICE
results. Using stiff testi, ,nachines. researchers have been
able to identify the 1- ,.nce of tensile and compressive UREMENTS. GOUGES.
strengths on different p. n-ters, e.g. strain rate. temperatcre, Atkins, R.T., Jtne 1983, FHWA.AK-RD-84-06, 38p., Weeks, W.F., et al, Dec. 1986, No.49, Workshop on
grait size, c-axis orientation, porosity, and state of stress 3 refs. Ice Scour Research, Calgary, Alta., ,'eb. 5-6, 1985.
(unixuial or multiaxial) Now reliable data exist on the 41-4070 Proceedings. Icescourandseabedensneering. Ed-
tensile and compressive strengths of first-year and multi- CONSTRUCIION MATERIALS, THERMAL ited by C.F.M. Lewis, et al, p.259-268, 6 refs.
year sea Ice. CONDUCTIVITY, SOIL PHYSICS, THERMAL IN- Tucker, W.B., Niedoroda, A.

SULATION, THERMISTORS. 41-3118
This report describes a method for using commercially available SEA ICE, ICE SCORING, MARINE DEPOSITS,

MP 2209 thermistort to make in.situ thermal conductivity measurements OCEAN BOTTOM, SEDIMENT TRANSPORT,
GROWTH, STRUCTURE, AND PROPERTIES with commonly available electronic equipment Theempha- DISTRIBUTION, MODELS, COMPUTER AN
OF SEA ICE. sis is on use of a single thermistor to measure thermal ON, MODEL COMPUTEAP-
Weeks, W.F., et al, NATO Advanced Study Institute conductivilties of soils and building .aisulations Calibration PLICATIONS, STATISTICAL ANALYSIS, BEAU-

on Ar-Sa Ineratio, Acuafcddadi artechniques are explained and examples provided. Limits- FORT SEA.on Air-SeaInteraction, AcquafreddadiMaratea, Italy, tions on this technique are discussed, including material MP 2219
Sep. 28-Oct. 10, 1981 Proceedings Geophysics of grain size. amount of material needed for a valid measurement.E
sea ice. Edited by N. Unlersteiner. NATO ASI and temperature stability necessary Specific examples of
series, Scris i. Physics, Vol.146. New York, Plenum the use of this technique are provided for both soil measure- TIONS.
Press, 1986, l.,_164. Refs. p.152-164. For another tmeats and building material measurements Data analysis Frankenstein, G.E, Apr 1987, 28(3), p 5-7, 5 rees.
source see 37.24 p. is discussed, including a statistical approach to finding the 41-3140
Ackley, S.F. thermal conductivity in large volumes of material LABORATORIES, ICE MECHANICS, MODELS,
41-2987 MP 221S ICE PRESSURE, RIVER ICE, HYDRAULIC
ICE CRYSTAL GROWTH, ICE CRYSTAL STRUC- INTERACTION OF GRAVEL FILLS, SURFACE STRUCTURES, ICE JAMS, US ARMY CRREL.
TURE, SEA ICE, ICE ELECTRICAL PROPER- DRAINAGE, AND CULVERTS WITH PERMA- MP 2220
TIES, ICE MECHANICS, ICE THERMAL PROP- FROST TERRAIN. ON ESTIMATING ICE STRESS FROM MIZEX
ERTIES, ICE PHYSICS, GRAIN SIZE, GAS IN- Brown, J., ct al, Jan. 1984, AK-RD-84-11, 35p, 24 83 ICE DEFORMATION AND CURRENT MEAS-
CLUSIONS, TEMPERATURE EFFECTS refs. UREMENTS.

Brockett, B.E., Howe. K.E. Lepparanta, M., ct al, Mar. 1986. SR 86-03. p.17 -19 ,
41-4072 ADA-172 265. 4 refs.

MP 2210 PERMAFROST BENEATH ROADS, CULVERTS, Hibler. W.D. 111, Johannessen, 0.
MECHANICAL BEHAVIOR OF SEA ICE. EMBANKMENTS, DRAINAGE, GRAVEL, 41-3055
Mellor, M., NATO Advanced Study Institute on Air- THERMAL INSULATION, THAW DEPTH, ICE DEFORMATION. ICE EDGE, ICE ME-
Sea Interaction, Acquifredda di Marates, Italy. Sep GROUND THAWING, PERMAFROST THER- CHANICS. OCEAN CifRRENTS. OCEAN28-Oct. I0, A981. Proceedings. Geophysics of sea MAL PROPERTIES. WAVES. WIND FACTORS. STRESSES. DRIFT.

ice. Edited by N. Untcrstetner NATO ASI scries. During the summers of 1981 and 1982. the thaw regime M 2221tof grael roads and the performance of culverts were ohs nredSeries B: Physics. Vo.146. New York, Plenum Pret. 0 he Prudhoe Sy and Kuparuk Rivet otlfield. .,rihern CRYSTAL STRUCTURE OF FRAM STRAIT SEA
1986, p.16 5- 2 81, Refs. p.275-281. For another Alska. This relstiveiy flat to gently rolling coastal plain ICE.
source see 38-469. to cocred b) shallow takes, drained lake basins and intercon. Gow. A.J., cl al, Mar. 1986, SR 86-03. p 20-29. ADA-
41-2988 necting ice.wedge polygons Depth of seasonal thay of 172 265. 8 refs.
ICE MECHANICS, SEA ICE, ICE STRENGTH. the predominantly fine.grained toils is less than 50 cm Tucker. W.P.. Weeks. W.F.
ICE ELASTICITY, FLEXURAL STRENGTII, The permafrost temperature is about .10 C A combination 41.3056I of visual frost tube readings and temperature measuremrntsFRACTrURING, RHEOLOGY. MECHIANICAL -,,, obtained in the roadbed. in an area immediately adjacent ICE CRYSTAL STRUCTURE. SEA ICE, ICE COM-
PROPERTIES. STRESSES, STRAINS. ANALYSIS t, an insulated culvert, and in areas, undisturbed by construc- POSITION. FRAZIL ICE. ICE MEI.TING. SNOW
(MATHEMATICS). tion Grav.cl road% up to 2 es thick thaw completely ICE. FRAM STRAIT.
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MP 2222 MP 2227 MP 2232
ACOUSTICAL REFLECTION AND SCATrER. CLASSIFICATION AND LABORATORY TEST- CHEMICAL PROPERTIES OF SNOW IN THE
ING FROM THE UNDERSIDE OF LABORATO- ING OF ARTIFICIALLY FROZEN GROUND. NORTHEASTERN UNITED STATES.
RY GROWN SEA ICE: MEASUREMENTS AND Sayles, F H., et al, Mar. 1987, 1(1), p 22-48, Refs. Kumai, M., Mar. 1987, 48(3) Supplement, p.(CI)625-
PREDICTIONS. p 45-48. (CI)630, With French summary. 7 refs.
Stanton, T.K., et aI, Nov. 1986, 80(5), p.1486-1494, 30 41-2766 41-3959
refs. STRAIN TESTS, FROZEN GROUND SNOW COMPOSITION, CHEMICAL PROPER-
Jezek, K.C., Gow, A J STRENGTH, SOIL FREEZING, ARTIFICIAL TIES, AEROSOLS, AIR POLLUTION, SCAN-
41-3068 FREEZING. SALINITY. NING ELECTRON MICROSCOPY, SNOWFALL,
ICE ACOUSTICS, SEA ICE, ICE BOTTOM SUR- The proposed guidelines for classifying artificially frozen WIND DIRECTION, X RAY ANALYSIS, IONS,
FACE, ACOUSTIC MEASUREMENT, SOUND ground are based on the Unified Soil Classification System, UNITED STATES--NEW HAMPSHIRE-HANO-
TRANSMISSION, SCATTERING. with the addition of salinity evaluation For testing frozen VER.
Acoustical reflection and scattering properties of the underside soils in the laboratory, it is recommended that axial loading Samples of fresh snow from lanoser. N H, were found
of undeformed sea ice which %as grown in as outdoor strain rates be 0 I and 1%/mm. constant stress loadings to be slightly acidic, with pH ranging from 3 56 to 5.63.pondnwere studieda Echohamptude fluctuations ofOnormal for creep testing be 70, 50, 30, and 10% of the strength and h
incidence sinar pings (100-800 kHz) were measured as the values obtained from the constant strain rate test performedtat l'/m7 , temperatures of the tests be -2. -5, and -10 microS/cm Snofalls accompanied by southerly windsatt/i eprtrs tau .from densely populatedarsavrgdaot3tme hr
sonars moved horontally undei the ice and accumulnted C, the test specimen shape and sire be a right circular frmdneyppltdareas averaged itot3 times higher
into echo amplitude histograms The Rice probability densi- cy th eimh ae aio of 2 r crcuar in hydrogen ion con.centration and electrolytic conductivityty function (PDF) was fit to the data and the resultant cylinder w ah height-to-diameter ratio of 2 or mcet and thai snoafalls accompamed by northerly winds from less
statistical parameter was combined with the Eckart acoustical a dimeter be at teast 0 times that of the largest soil populated areas Particles found in fresh snow examined
scatering theory to estimate an rms roughness of the water/ice particle sire, specimen end caps be lubricated where possible, ith a scanning ele.tron microscope and an energy dispersiveinterface to be 0 3 mm Because the ice thin sections and the test loading system have a stiffness at least fi"e X-ray analyzer were most frequently soil minerals, with some
showed the ice to be porous and permeable at the interface times that of the test specimen fly ash pa.ticles. and occasionally diatoms and pollen Sal-
with dendrites 0 5 mm thick, it appeared that the dendrites MP 2228 fur-rich black pamces were presumed to be from local oil.
controlled the scattering The average reflection coefficient SCIENTIFIC CHALLENGES AT THE POLES. fired heating and electric power plants. while sincon-rich
was of the order 005 The low reflectionre assumed to have oiiated at distant
(low compared to the 0 35 value Wvhich is predicted from Welch, J.P,, et al, May 1987, 28(5), p.23-26, II rcfs colafir clcrc poaedr plants v
the bulk properties of sea ice) was attributed ti the dendritic Eppler, D.T., Lohantck, A.
structure which was porous and permeable at the water/ice 41-3408
interface. From the data and modeling done, scattering. ARCTIC LANDSCAPES, RESEARCH PROJECTS,
and. hence, echo fluctuations. for normal incidence sonars REMOTE SENSING, ICE SURFACE, SNOW SUR- NIP 2233
of various frequencies and beamwtdths were also predicted FACE, MICROWAVES. LABORATORY INVESTIGATIONS OF LOW

TEMPERATURE CRACKING SUSCEPTIBILITY
MP 2223 MP 2229 OF ASPHALT CONCRETE.
VERIFICATION TESTS FOR A STIFF INCLU- EFFECT OF SNOW ON VEHICLE-GENERATED Janoo, V.C., ct al, Paving in Cold Areas Mini Work-
SION STRESS SENSOR. SEISMIC SIGNATURES.Cox, G.F.N., et al, Feb 1987, 24(l), p 81-88, 14 refs. Albert, D.G., Apr. 1987, 81(4), p.8 81-88 7 , 14 refs. shop.d, Ottawa, Ontario, July 20-22. 1987. Pro-ceedings, Vol.1. Ottawa. Mtntstry of Transportation
Johnson, J.B. For previous versions see 40-3531, 40-3544. and Communications, July 1987, p 397-415, 8 refs.,
41-3301 41-3887 With Japanese summary.
ROCK MECHANICS, STRAIN MEASURING IN- SNOW COVER EFFECT, MILITARY OPERA- Chamberlain. E.J.
STRUMENTS, STRESSES, ICE MECHANICS, IM. TION, SEISMOLOGY, ACOUSTICS, ATTENUA- 41-4030
PURITIES. TION, VEHICLES. BITUMINOUS CONCRETES, LOW TEMPERA-

MP 2230 TURE TESTS, CONCRETE STRENGTH, THER-
MP 2224 ANNEALING RECRYSTALLIZATION IN MAL STRESSES, CRACKING (FRACTURING),CHEMICAL SOLUTIONS TO THE CHEMICAL LABORATORY AND NATURALLY DEFORMED CEMENT ADMIXTURES, STRAINS, TEMPERA-
PROBLEM. ICE. TURE EFFECTS, RHEOLOGY, TESTS, TENSILE
Minsk, L.D.,CanadianBuildingCongress, 4th, Oct. 6- Gow, A.J., et al, Mar. 1987, 48(3) Supplement. PROPERTIES.
8, 1985. Proceedings I earning from experiert- p.(CI)271-(CI)276, With French summary. 9 refs. A laboratory test program to study the behaor of asphalt
ce/avoiding failures, Ottawa, Ont., National Research Sheehy, W. concrete at low teralftures is underway at USA CRREL
Council, Canada, 1985, p 238-244, 9 refs.. With 41-3957 The effects on strength and thermal stresses and strains,
French summary. RECRYSTALLIZATION, ICE CRYSTAL S-1 RUC- ol temp.rature. temperature cycling, tensile creep, types of41r3194 sasphtal: cement and later the influence of additives arc included4 ET3O N N E TURE. ICE DEFORMATION, ICE STRENGTH, ir this nscstigation The results from these tests wil
PAVEMENTS. CORROSION, CONCRETE ICE CRYSTAL NUCLEI. ICE MELTING. PRES- be ,scd to evaluate. sahlate and modify twii existing thermal
STRENGTH, ICE MELTING, SALTING, SURE. cracking models After serification in the laborator), the
BRIDGES. ICE CONTROL. ROAD ICING, Results are presented of annealing rccrystatlization in both models will be tested in the field If either model is
CHEMICAL ICE PREVENTION, ANTIFREEZES. naturally and laboratory deformed ice Thin section tech. successful, it is expected that one wil be incorporated in
SNOW REMOVAL, DAMAGE, ICE REMOVAL, niques were used to followi the progress of recrystallization the overall Corps of Engineers design procedures for asphalt
TEMPERATURE EFFECTS. vhlch. in the case of highly compressed ice pellets annealed concrete pa.emcnts
The cheapest deicing chemical to procure--slt--ls one of at -3 C. showed that as soon as any new crystal vas nucleated
the most effective freezing point depressants, but it can in the deformed icc matrix it retained its lattice orientation
also be one of the most costly where material degradation oer the duration of the recrstalization. Laboratory an.
results from electrol)tic corrosion Damage to pasements, nealing at ambient pressures of highly deformed, strongly MP 2234
primarily bridge decks and eleatcd highwtays, and the high oriented crystal ice from cores deep in the Antarctli hc STATEMENT OF RESEARCH NEEDS TO AD-
cost of repair or rehabilitation, has spurred the search for Sheet resulted in grovth of very large crystals exhtbi.ing DRESS AIRPORT PAVEMENT DISTRESS.
effectise but non-detrimental deicing chemicals The most c-aais orientations sery much degraded with respeo.t to the Vinson, T.S, ct al, Paving in Cold Areas Mini Work-
promising material is calcium magnesium acetate ICMA) original ice Textures and fabrics of the same ice annealed shop. 3rd. Ottawa. Ontario, July 20-22, 1987 Pro-
which tests made to date hae shown to euxhibt little or at 200 bars confining pressure closely resenbled those obsered
no corrosion potential. under generally-occurring conditions. in ic undergoing dynamic (annealing) recrystallization at cccdings. Vol 2, Ottawa. Ministry of Transportation
and to base an acceptable melting action The nature 190-200 bars overburden pressure near the base of the ice and Communications. July 1987, p 981-1012. I1 refs.,
of salt action on concrete and characteristics for a chemical sheet, vhlch at this location in Antarctica was at pressure With Japanese summary.
to serse as an effectise deicing sgent are resewed Also. inciting (Auth) Berg. R L.. Tomita. H.
candidate chemicals other than CNIA are discussed Re- MP 2231 41-4050
search to improse chemical control of snol, and ice. bth RESTRAINTS ON THIN SECTION ANALYSIS AIRPORTS, COLD WEATHER PERFORMANCE.underwa) and proposed. is resiewed, and the outlok for OF GRAIN GROWTH IN UNSTRAINED POKY- PAVFMENTS. CRACKING (FRACTURING).
reduced damage to structuires is assssdOFGAN R WT INU S ANE PLY

CRYSTALLINE ICE. FROST HEAVE. ICE COVER EFFECT. SNOW
MP 2225 Gow. A J. Mar 1987. 48(3) Supplemcnt. p (CI)277- COVER EFFECT. THERMAL STRESSES. BEAR-

MP 2225ING STRENGTH. FREEZE THAW CYCLES,SPACEBORNE SAR AND SEA ICE: A STATUS (CI)281. With French summary. 8 refs. D MG R N AE.
REPORT. 41-3958 DAMAGE. DRAINAGE.
Weeks. W F. July I. 1983, No 83-Il. NASA-CR- 173 ICE CRYSTAL GROWTH. ICE CRYSTAL STRI C- In carly fall 1984 the Federal Asiat-on Administration (FAA).

tunded the I S Arm) Cold Regions Rcsarch ani' Engineenng186. Spaceborne Imaging Radar Symposium. Pasade- TURE. GRAIN SIZE. AIR ENTRAINMENT. BL'B- laboratory (LSACRREI.j to conduct a stud of airport
na, CA, Jan. 17-20. 1983. Proceedings. p.113-115. BLES. TESTS pasemcnts in cold regions of the United States At USAC-
N84-16412 Tests were performed at -1 C evaluate the effects of RREL's request, the American Association of Airport Execu-
41-3347 a free surface and the thickness dimensins of mm nsections tlics(AAALJ sent a questionnaire to rser 325 general aviation
SEA ICE DISTRIBUTIO. REMOTE SENS G on the grovth or grains in fine-grained. pore-ri.h. strain a.rports in c.ild regions The results from lier 200 responsesSING, free polycrystalline ice Results sho that negligible groi th wer c.onipilcd and csaluated ani o.er 20 airport managersICE CONDITIONS. ICE MECHANICS, ICE SUR- of grains occurs when the mean sire of grains ts more woere .ontactcd for additional dcta Is Site visitations were
FACE, ICE COVER THICKNESS. SNOW TENt- than 1 5 to 2 times the section thi,.kness Grain grwth made to 36 aorpirt to obtain additional information The
PERATURE. WIND DIRECTION, in thicker sections vas signficant for the fact that grain m ,st t,-mmon pasenmnt problems identified in the study

boundary migration, leading to 3.4 fold increases in ascrage we¢reassociatedt withnon.traffic.rclateidphenomenaandinclud.
NIP 2226 grain smic. ,as sitiually unaffected by the presence (if large cit (1) pre-exioing cracks reflecting through asphalt concretenumber% of bubbles in the ice Nor was there an) esiience c.ilay)s 121 thermal cra.king and i

t
t longitudinal crackingREFERENCE GUIDE FOR BUILDING DIAG- to indicate any concentrating (if bubbles along migrating Most tor the airports esper:enced (1 twater pumping tip

NOSTICS EQUIPMENT AND TECIINIQUES. boundaries (rain boundary grooing was a charactrciti thr.igh cracks ..il joints in the pavements during spring
McKenna. C. ct al. Jul) 1986. DEB-TR-86-06. 148p. feature ouf mo soions undergoing grain grovth l ihaw. ,o 1t1 additi,nal ruathness due to differential frost
ADA-179 142. Refs. p.14

2
-148 implies actual migration of grooses d(iling grain groiith hease in the winter. or booth problems Many airport

Mums. R II. he fact that the total length of grooes lecreased vith managcrs repotted that dchrts was generateld at crack% during
41-3359 inctcasing grain sire also implies some process (if grisise the winter Ani spring Paement problms can often be
BIUIL.DINGS INDOOR CI IM\1 FN \I\\1*S I9 .ossumptii idufring grain gf.th Three dtmenas,nal grain tictd i,, he c ltim.nary hstowr of general asiation airportsgrovth measurements in hulk samples compared faorahly ani the lack uf tunsideraton for site Irainage BasedHEATING AIR I FAKAGE'. VENTILATION. with those obtained from sections tio to three itrmes th.ker on the ir..gntion ,of these problem.. sectal future research
MEASURING INSTRUMENTS. ENGINEIERING. than the mean grain diameter (Ath) ri.,grafmu are ilcntifiei
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MP 2235 1 45 deg resolution in order to obtain a cycle equilibrium, driving force for the ice was thcoccan current. Simultaneous

SUMMARY OF PROPER COLD WEATHER For comparison, a five-year simulation with an ice-only model. current measurements were made at three of the strain array
and shorter one-year sensitivity simulations without surface sites The ice behaved in a relatively rigid manner, with

PAVEMENT REPAIR METHODS. salt fluxes and without ocean currents, were also carried more shear than dilatation occurring Least squares fits
Eaton, R.A., Paving in Cold Areas Mini Workshop, out. Input fields consisted of clmatological surface air of the strain rate tensor showed the deformation field to

3rd, Ottawa, Ontario, July 20-22, 1987. Proceedings, temperatures and mixing ratios, together with daily geostrophac be quite homogeneous Superimposed on the rigid motion

Vol.2, Ottawa, Ministry of Transportation and Com- winds from 1979 Operational features of the model are weresmaller fluctuations.itihaspectrumfalingoffproportion-

munications, July 1987, p.1013-1027, 5 refs, With described and an analysis is given in terms of the advance altofrequencytothepowerof-312to-2 Closeexamination

Japanese summary. and retreat of the ice edge, ice melt fluxes, heat transport of individual strain lines showed rather discontinuous distance
Japnse sand atmospheric heat balance. (Auth mod) changes more representative of plastic slip rather than floe
41-4051 bumping Although a substantial signal at the inertial
PAVEMENTS, COLD WEATHER CONSTRUC- MP 2239 period was present in the absolute drift, no clear peaks
TION, BITUMINOUS CONCRETES, DAMAGE, CHEMICAL FRACTIONATION OF BRINE IN at this period occurred in the spectra of the strain rate
ROAD MAINTENANCE. FREEZE THAW CY- THE MCMURDO ICE SHELF, ANTARCTICA. tensor nvariants Analysis of the spatial variation of the

CLES, DRAINAGE CONSTRUCTION MATERI- Cragin, J.H., et al, 1986, 32(112), p 307-313, With underlying ocean currents revealed quite a different picture
ALS, COMPACTION, EQUIPMENT. SEALING. French and German summaries, 21 refs For dif- from that of the ice kinematics In particular, the current

field exhibited a much greater spatial variability than the
Currently available portable construction equipment can pro- ferent source see 38-688 or 13F-28806 ice motion, with considerable variance at the inertial penod
vide hot asphalt concrete on a year-round basis in cold Gow, A.J, Kovacs, A. Coherence between the ice and ocean differential velocity
regions This permits rapid and permanent repairs to 41-4281 sas small for all frequencies Oscrall, the rigid interactive
pavements if potholes occur o, utility cuts are made when ICECORES, ICESALINITY, ICECOMPOSITION, character of the compact ice coser prevented most of the
the local hot asphalt concrete plants are closed for the ICE SHELVES, ICE PHYSICS, ANTARCTICA- differential ocean currents from being transferred to the

MP 2236 MCMURDO SOUND. differential ice morin

PORTABLE HOT During the austral summers of 1976-77 and 1978-79. seseral NIP 2242
ice cores were taken from the McMurdo Ice Shelf brine ROLE OF FLOE COLLISIONS IN SEA ICE

Tucker, W.B., et al, June 1987, 14(1), p.57-64, 5 refs. zone to investigate its thermal. physical, and chemical proper- RHEOLOGY.
For another version see 41-2676. ties ChemnLal analyses of brine samples from the youngest Shen, tI.H.. et al, June 30, 1987, 92(C7), p.7085- 7 096,
Govoni, J.W. (uppermost) brine wave show that. except for the advancing 21 fs.
41-4216 front. it contains sea salts in normal sea-ater proportions

ICE DRILLS, THERMAL DRILLS, PENETRA- Further inland, deeper and older brine layers, though highly Hibler. W.D, III. Lcpparanta, M.

saline (S>200 per mill). are seserely depleted in (S04)2- 41-4263
TION TESTS, ICE COVER THICKNESS, IFF- aNa+ ratio being an order of magnitude less than that ICE MECHANICS, ICE FLOES, ICE EDGE, ICE
SHORE DRILLING, WATER TEMPERATURE, of normal sea-water Consideration of the solubility of DEFORMATION, STRESSES, RHEOLOGY,
OFFSHORE STRUCTURES, EQUIPMENT. alternative salts, together with analyses of Na+. K+. Ca2+ MATHEMATICAL MODELS, PACK ICE.
A portable hot-water drilling system has been developed , Mg2+. (S04)2-. and Cl. concentrations, shows that the
for conducting detailed thickness surveys of multi-year sea sulfate deplction is probabl) due to selective precipitation A collsional heology for an idealzed tao-dimensional flow
ice. Primary components of the system are a propane- of mirabilite. Na2SO4 10H20 The location of the inland of a ragmcnted ice field is derined This fragmented

fired water heater and a twin-piston pump which is dnsen boundary of brine penetration is closely related to the depth de field Csmodeledas an assemblYorgf disksdentcal smoothed

by a small gasoline engine When assembled, the system at which the brine encounters the firnlte transition flow-
is mounted on a sled which can be moved across relatmvely ever, a small but measurable migration of brine is still occurring by the mean deformation field These collisions transfer

smoothiccsurfacesby two persons The system components in otherwise impermeable ice. this is attributed to eutectic momentum ahich produces the internal stres se in the deform-

easily fit inside a BEll 205 or 212 helicopter for moscment dissolution of the ice by concentrated brine as it motes Ing ice field By equating the collisional energy losses

to other locations. A field program in Aprli and May into deeper and warmer parts of the McMurdo Ice Shelf to the deformational energy, a relationship between the stress

1986 proed the viability of the system for rIpidly penetrating (Auth) and strain rate is quantified To demonstrate the essential

mult-yer sa ie i reatielyzol articit empratresidea, an analytical derination is first given under quite restrictedmulti-year sea ice in relatively .:old amlient temperatures

The prototype drill penetrated ice at ales of 3 m/mi MP 2240 assumptions A Monte Carlo simulation is then deseloped
A 43-cm-diameter ring can be quickly substituted for the PHYSICAL PROPERTIES OF SUMMER SES to pronide a more general approach for the analysis ItiS found that the collisional stresses are proportional to

normal drilling probe This nag is useful for making ICE IN THE FRANI STRAIT. the square of disk diameter and the square of the deformation

larger holes through the ice for the release or recoery Tucker, W.B, ct al, June 30. 1987. 92(C7), p 
6 7 8 7  

rate The magntude of stresses is also found to icrease

of instruments Overall performance of the dnlling system 6803, 37 refs rapidly as the collisional restitution of disks mcreases The
was highly satisfactory during the field investigations Fu-
ture systems. ho%cer.dl incorporate fuel cl burners and Gow, A.J., Weeks, W.F. collisional theology yields zero tensile strength. The as-

higher-pressure pumps to achiee higher penetration rates 41-4238 sociated normal flow rule commonly used in the plastic

as well as to take advantage of more readily available fuel ICE PHYSICS, SEA ICE. ICE EDGE SNOW theology is not valid in the collisional rheology It is

sources COVER EFFECT, ICE COVER THICKNESS. ICE found that the collisional stresses arc very small Conse-
SOquentl he resulting stress din ergence is estimated to be

MP 2237 SALINITY, ICE CRYSTAL STRUCTURE. SEA- -uch lower than the air %tress typically encountered in

RIVER WAVE RESPONSE TO THE FRICTION- SONAL VARIATIONS. FRAM STRAIT. the -arginal ice zone ltoacscr. these collisional stresses

INERTIA BALANCE. The physical properties of sea ice in the Fram Strait region become singular as the maximum compactness is reached.

Ferrick. M.G.. et al. National Conference on Hydrau- of the Greenland Sea ere examined during June and Jul) indicating that a different mechanism may enist in that

lic Engineering, Williamsburg, VA, Aug. 3-7, 1987. 1984 in conjunction with the Marginal Ice Zone Experiment extreme,
field program Most of the ice sampled within ram NIP 2243

Proceedings, New York, American Society of Civil Strait during this period was multi)car Thicknesses and

Engineers, 1987. p.
7 64

-
7 69

. 2 refs. other properties indicated that none of the multieaf ice COLD REGIONS ROOF DESIGN.

Asce. M. was older than 4 to 5 years Snoa co,,cr on the multiyear Tobiasson. W.. Aug 1987. No.516, p.
4 57

-
4 5

8.

41-4222 ice aseraged 29 cm. while that on first-)car ice acragcd 41-4277

RIVER FLOW, WATER WAVES, WAVE PROPA- only 8cmdecp Thisdifferencemay be related toenhanced ROOFS. WATERPROOFING. ICING, SNOW

GATION. FRICTION. UNSTEADY FLOW. ICE sublimation of the sno% on the thinner first-ycar ice The SLIDES. DESIGN. MOISTURE. COLD WEATH-
salinity profiles of first-)ear ice clcarl) show the effects

JAMS, ICE BREAKUP. FLOODS, ANAL S of Ongoing brine drainage in that profiles from cores dnUd ER CONSTRUCTION. WATERSHEDS. CON-

(MATHEMATICS). later in the experiment are substantiall) less saline than STRUCTION MATERIALS. DRAINAGE. POLAR

The changing character of the solution of the Saint-Venant earlier cores Thin section examinations of crystal structure REGIONS.
equations for riser flow problems aith the dimensionless indicate that about 75", of the ice consisted of congelation NjP 2244
parameter Fill reflects a changing balance betaccn friction ice with t)picall) iolumnar t)pe Lr)%tal structure The .

and inertia I linearare and place these equatiots in nondi- remaining 251, consisted of granular ice with only a fea CHANGES IN TttE SALINITY AND POROSITY

mcnsonal form. and obtain solutions or consider the structure occurrences of snow ice The granular ic onsastcd primari- OF SEA-ICE SAMPLES DURING SHIPPING

of the solution in different ranges of Fill The solutions ly of frazil. found in small amount, at the top of flocs AND STORAGE.
fo, neria-dommted fioa and for friclion-dominated flow but mainly obsered in mul)ear ridges The horaratally Cox. G.F.N., ct al. 1986. 32C 12). ,s 371-375. 7 rcfs..
hase similar form but represent fundamentally different ph)si- oriented crystal ases showeid ar,,us degrees tif alignment With French and German summaries
cal processes In treating the transition betaeen thcc ranging from no alignment to strong aignments in which Wcek,.. W.F
extremes I identify and obtain cxpressions for the frictional the alignment direction changed aith depth. implying a change
attenuation of disturbances transmitted by dynamic wanes in floe orientation with respect Io the cean current at 41-4291

NIP 2238 the ice-water interface during ice growth LEidence of ICE SAI.INITY. POROSITY. SEA ICE. TRANS.

DIAGNOSTIC ICE-OCEAN MODEL. crystal retexturing as obsers.od in the upper meter of ncarl) PORTATION. STORAGE
et 8ry multiyear core This retctiuring. onu intg of grain A theoretical examination of salint anal porosity changes

Hihler. W.D.. Ill. et al. July 1987. 17(7). p987-1015, boundary smoothing andl neatly oamplctc ahliteratu,n of the introduced in sea-.c samplcs by bnrin cxpulsion and gas
36 refs. ice plateiet-brine la)er suhstructire. is attributed ti. summer entrapment caused by thermal cycling during shipping and

Bryan. K warming storage shos that in extreme eases such effects can be
41-4208 significant, resulting in 13' reductiinsin porosity (n) More

OCEAN CURRENTS, SEA ICE. ICE WATER IN- NIP 2241 reratise scenario gse porosity changes rf less than

TERFACE. MATHEMATICAL MODELS MESOSCALE SEA ICE DEFORMATION IN I-,cwhinh. assuminj that Le-propt) aialion sc3le aith
TIlE EAST GREENLAND MARGINAL ICE ni. result in property sartatians of lcss than I'-A coupled i..e-ocean model suiable fair simulating ice-ocean ZN

circulation oncr a seasonal c)clc is dcsloped by coupling ZON- NIP 2245
a dynamic thermod)namic sea ice model aith a multilesel Lcppulranta. % . ct al. June 30. 1987. 92(C '. p 7060- .METI OD OF MEASURING LIQUID WATER
barochnic ocean model Thi" model is used to mctifate 7070. 23 refs. MASS FRACrON OF SNOW BY ALCO OL SO-

the effect of ocean circulation on seasonal sea ice simulations Iibler. W D.. III FRTION.

by carrying out a simulatton of the Arctic. Greenland and 41-4261 lriuk. I) J . 1986. 32(1 12). p 518-541. 3 rcrf'. With
Norwegian seas The ocean model contains a lincar term ICE MECIIANICS. DRIFI. ICE FLOES. ICE CON- French ant German summaries
that damps the ocean's temperature and salinity towards French IC Ai OCEAN CLRmSr141
climatology The damping term -as chosen to hase a M
rhree.year rClanatann time. equtalent to the adjustment tame ICE EI)GE. ANALYSIS (MATIil"MATICS) SNO\\ % ATER CONTENT. LNFROZEN
of the pack Ice, No damping. hoacr. was applicd to In ihis paper. me..sicle fLin kifcemat.s Lata htat , A thR CONTENT. TEMPhRATLRL. MEAS-
the uppermost la)er nf the ocean milel. which is in dlirec duing the drift phase of the I10A It arginal I.e /Aone I xperi RI:MI:NT. MEASURING I\STRIMENTS.
contact with the mn-tog pack ice This damring procedure ment are analyie.d The measurcments were rade with
alloa %seasonal anal shortr ime-scalc variability tobe imulat. a microwase transponder s)stem accurate t. heiter than T-IEORIP'S. It \sT TRA;SFIER
ed in the ocean, but does not aitaw the mtclel to drift I m I rum the point of %it if granular mcda tbe)ry. A ineih,.l .f in -. measuremen.ts of the hqt:d water

away from ocean climatology on longer time scale% For the ice pack wa% clo e t, Idea; iethbe %ale .f the tration cf sno*a has licen lcelonped in which a snow sample

the standard experiment- an initial iniegraian of fisc years array the pack %as qutlae regular. with flocs .tf rclatisl, iss,.iaett l in methb1An tIo piualace a temperature deprstton

was performed at one.ia) lime steps anal a I 4c ig by uiniform site clsely paikel togrlther lhe man etcrnal rihe lcprcSi%-n i linerl) related to the liquid water content

11l
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of the snow sample. A single operator can perform four MP 22S3 T(ice) drops below the eutectic point The optical propertiesof sow eped pmany ongran szn.thebulk density,
to five measurements per hour with a maximum absolute VIBRATION ANALYSIS OF THE YAMA- of snow depend priarily on grain size, th e b l s ty.
error of 1.07. and the presence of impurities such as carbon Soot. The

CHICHE LIGHTPIER. theoretical models appear to be able to reproduce observations
MP 2246 Haynes, F D., Apr. 1986, 1(2), p 9-18, For another quite well and have revealed that soot or dust contamnation
VENTS AND VAPOR RETARDERS FOR ROOFS. version see 40-1881. 14 refs. of snow appears to be prevalent even ,n the Arctic.

Tobiasson, W., U.S. Army Cold Regions Research and 42-100
Engineering Laboratory, (19862, 1Ip., Paper pre- PIERS, VIBRATION, ICE LOADS, SHEAR
sented at the Symposium on Air Infiltration, Ventila- STRENGTH, MATHEMATICAL MODELS, COM. MP 2257
tionand MoistureTransfer, Ft. Worth,TX, Dec. 1986. PUTER APPLICATIONS. OPTICAL CHARACTERIZATION OF SEA ICE

22 refs. STRUCTURE USING POLARIZED LIGHT

41-4575 MP 2254 TECHNIQUES.
ROOFS, AIR LEAKAGE, MOISTURE, VENTILA- SPECTRAL MEASUREMENTS IN A DIS- Gow, A.J, 1986, Vol 637, Ocean optics 8. Edited by

TION, INDOOR CLIMATES, HUMIDITY, TURBED BOUNDARY LAYER OVER SNOW. M.A. Blizard, p.
26 4

-
2 7

1. 11 refs.

WATER VAPOR, AIR TEMPERATURE, CON- Andress, E.L., Aug. I, 1987, 44(15), p.1912-1939, 9
6  

42-196

DENSATION, COUNTERMEASURES. refs. ICE OPTICS, RECRYSTALLIZATION, ICE

MP 2247 42.95 STRUCTURE, SEA ICE, POLARIZATION

DEVIATION OF GUIDELINES FOR BLASTING TURBULENT BOUNDARY LAYER, SNOW SUR- (WAVES), ICE CRYSTAL STRUCTURE, BRINES,

FLOATING ICE. FACE, SNOW AIR INTERFACE, WIND VELOCI- ICE CRYSTAL SIZE, LIGHT TRANSMISSION,

Mellor, M.. Feb. 1987, 13(2), p.193-20
6

, 12 refs. TY, AIR TEMPERATURE, HUMIDITY. REFLECTION, ICE SALINITY, ICE TEMPERA-

41-4495 Time series were measured of the turbulent fluctuations in TURE.

ICE BLASTING, PROJECTILE PENETRATION longitudinal (u) and vertical (w) velocity and in temperature Optical properties of sea ice depend to a greater or lesser
ELOATING , IR (t) and humidity (q) with fast-responding sensors in the extent on its crystalline properties and on the size, shape,

FLOATING ICE. near-neutrally stable surface layer over a snow-covered field, and distribution of brine inclusions systematically trapped

MP 2241 These series yielded individual spectra. u-w. w.t.w.q and in the ice crystals. The use of polarized light techniques

TRAILING-TIRE MOTION RESISTANCE IN t-q cospectra, and phase and coherence spectra for nondimen. was demonstrated to examine the internal structure of su

SHALLOW SNOW. sional frequencies (z/U) from roughly 0.001 to 10 This ice Using both naturally occumng and laboratory simulated
ts. thus. one ot the most extensive spectral sets ever collected sea ice we show how the crystalline and salinity components

Blaisdell, G.L., International Conference of ISTVS, over a snow-covered surface. With the exception of the onlnate including discussion of the mechanisms by which
9th, Barcelona, Spain, Aug. 31-Sep. 4, 1987. Pro- uw cospectra. all of the spectra and cospectra displayed irtyer ice desalinates and rcrystallzes into muli-year

ceedings, Vol.1. Hanover, NH, International Society the expected dependence on frequency in an inertial or ice exhibiting optical properties significantly different from

for Terrain Vehicle Systems (ISTVS), (19873, p.296- inertual-conective subrange. At this complex site. turbu- those of first-year ice.
304, 6 refs. lence alone determines the spectra and cespectra at high

62-2 sfrequency, while at low frequenc). the spectra and cospectra
42.2 reflect a combination of topographizall) generated turbulence MP 2258
SNOW STRENGTH. TRAFFICABILITY, VEHI- and. probably. internal waves From the measured tempers- PARAMETERS AFFECTING THE KINETIC

CLES, SNOW COVER. GROUND THAWING, ture and humidity spectra and the f-q cospectra refractive

TIRES. SNOW COMPACTION, VELOCITY, index spectra for light of 0 55 micron and millimeter wave- FRICTION OF ICE.

TESTS. lengths %ere computed, the first such spectra obtained over Akkok. M., et al. July 1987, 109(3). p.
55 2

-561, In-

Considerable attention has been given to the subject of motion snow From the u. t and q spectra, the surface sensible cludes discussion by K. Itagaki and authors' closure.

resistance of tires traveling in virgin snow. Trailing tires (Ha) and latent (HI) heat fluxes were estimated using the 19 refs.

(those that follow in the rut or a preceding wheel) arc inertial-dissipation technique. Aspects of these computed Ettles. C.M.M., Calabrese, S... Itagaki, K.
generally assumed to provide negligible motion resistance. and estimated values are discussed. (Auth. med.) 42-202
Levels of resistance for trailih. tires were measured with ICE FRICTION, ICE SOLID INTERFACE, TEM-
the CRREL Instrumented Vehicle operating in two snow
conditiors. Using this vehicle, two methods of measuring OPTICAL PROPERTIES OF ICE AND SNOW IN PERATURE EFFECTS.

trailing tire resistance have been explored. Good agreement THE POLAR OCEANS. 1. OBSERVATIONS.
was found between the methods. A very different balance Perovich. D.K., ct al, 1986, Vol.637, Ocean optics 8. MP 2259
of leading-tire to trailing-tire resistance was also found for Edited by M A. Blizard, p.232-241, 38 refs. OPTICAL SNOW PRECIPITATION GAUGE.
the two snows. For both snows. it is seen that it i Maykut, G.A., Grenlell. T.C.
not appropriate to assume that trailing-tire resistnce is netlis- 42-193Koh. G. t , Esten Snow Conferenc. 43rd, 1986.
MP ICE OPTICS, SNOW OPTICS, SEA ICE, BRINES 3987, p.26-31.8 refa

NP 2249 ALBEDO, SCA!rERING. ICE SPECTROSCOPY, Lacombe J.

PNEUMATICALLY DE-ICED ICE DETECTOR- ICE COVER EFFECT, TEMPERATURE EF: 42-234
FINAL REPORT, PHASE 2, PART !. FECTS. SNOWFALL. PRECIPITATION GAGES. SNOW

Franklin. C.H., ct al. Ann Arbor, MI. Franklin Engi- optica11 sea ice is a complex material with an intricate OPTICS. MEASURING INS :RU -:NTS, DISTRI-1986.ll 9p. +e apens an' J!pe aea ,3ha nrct BUTION.

neering Company, May 1986, 9p. + appends, and highly variable structure which includes brine pockets.

Rogre, C.O., Vinton, C.S. air bubbles, brine channels and internal platelet boundaries The most common quantitative rriasurement of falling snow

42-55 Large *.ariations in the optical properties of the surface is the precipitation rate The time resolution ofconventional

ICE DETECTION. ICE REMOVAL. EQUIP- layer can occur on horizontal scales of only a few meters. mechanical snow gauges is poor, and their accuracy s measur-

MENT, ICE FORMATION, MEASURING IN- complicating efforts to quantify iarger scale interactions be- ing light snowfall is seserely limited An optical device

STRUMENTS. WIND FACTORS, ICE ACCRE- twenshotxae radiationandtheice-ocean)stem. Radia. designed to gSie an accura:e instantaneous measurement of

(te transfer in sea ice is dominated at visible wavelengths rain rate has been modified to operate in falling snow.

TION, LOADS (FORCES). by scattering rather than absorption Because scatterng Snow rates are inferred from statistical acrages of intensity

MP 2250 in the ice is essentially independent of wavelength. spectral fluctuations caused by snow particles as they fall through

THEORY OF PARTICLE COARSENING WITH A .. raiions in the optical properties are primarily the result a beam of light Test results snow that the optical device

LOG-NORMAL DISTRIBUTION. of differences in absorption. Observations show that albedos is extremely sensitiv to light snowfall and m3) be a signficant

CLbeck.OS.C JulyT1973 .ph are particularly segt:i*ve to the presence of liquid water improvement over mechanical techniques to measure snow

Colbeck. S.C.. July 1987. 35(7), p.1583-1588, With in the surface la)ers. the effect being most pronounced at trecipitation rates.
French and German summaries. 22 refs. waelengths aboe 600 nm Albedos and extinction coeffi-

42-69 cients in the ice %ary incersely with brine %olume. and

METALS. LOW TEMPERATURE TESTS. thus temperature Ielow the eutectic int. precipitation MP 2260
of solid salts causes a sharp increase in scattering and corre ANALYSIS OF 112 YEARS OF ICE CONDI-

MP 2251 sponding increases ,r albedo and absorption Biological TIONS OBSERVED ON TIlE 01110 RIVER AT

CHEMICAL, PHYSICAL AND STRUCTURAL activity in natural sea ice often affects light transniisison CINCINNATI.
PROPERTIES OF ESTUARINE ICE IN GREAT and absorption, particularly in coastal regions and in the Daly. S.F.. ct al. Eastern Snow Conferce. 43rd.

BAY, NEW HAMPSHIRE. southern ocean Phase function measurements indicate Daly. S.F.. et al. E 0 S.

Meese. D.A..etal.Junc 1987.24(6).p.8?3-840. S refs that the scattering distrihution in sea ice is only weakly 1986. 1987. p.70-79. 30 refs.

Gow. AS.. Mayewski, P.A.. Ficklin. W.. Lode. T.C. dependent on wavelength and bririe volume Bilello. M.A.
42-66 42-118

MP 2256 RIVER ICE. ICE CONDITIONS, HYDROLOGY.
ICE PHYSICS, ICE COMPOSITION. ICE STRUC- OPTICAL PROPERTILS OF ICEANDSNOW IN WATERSHEDS. STATISTICAL ANALYSIS. DE-
TURE, SEA ICE. ESTUARIES. THEPOLAR OCEANS. 2.TIIEORETICALCAL- GREE DAYS. FREEZING. DAMS. LOCKS (WA-

MP 2252 CULATIONS. TERWAYS). UNITED STATFS-OHIO RIVER.

FLOATING DEBRIS CONTROL; A LIT..(A- Grenfell. T.C. ct al. 1986, Vol.637. Ocean optics 8. Daily ice conditions obvrcd on the Ohio Riscr at Cincinnati

TURE REVIEW. Edited by M.A. Blizard. p.242-
2

51. 25 refs. foi the winters of 1574.-7$ through 1915-56 *ere analyzed

Perham. R.E., June 1987. REMR-HY-2. 22p. + 41p. Pcrovich. D.K. The amount of ice on the ner. except during pait.culatrly

of append. 18 refs. 42-194 cold winters, has decreased since 1900 The decline has

42-98 ICE OPTICS. SNOW OPTICS. SEA ICE. ANAL- been especially significant starting around 19305 nsestiga.

HYDRAULIC STRUCTURES. FLOOD CON- YSIS (MATHEMATICS). ALBEDO. SOLAR tion of the sevent of rea .witer. using the number of
TPBRINES. te g degre-da)s as an indcx. rtesaled n systematic

TROL. WATER POLLUl ION. DAMAGE. RADIATION. ICE MICROSiTRLMCTUR BRIN temperature trends over the I I years of record. Astcua.

MAINTENANCE. EQUIPMENT. TESTS. TEMPERATURE EFFECTS. GRAIN SIZE. tlions betcen number of alay% wlth r cr ice and concurrent

Floating debris can hase an extremely harmful effect on Radiatise iransfer models .f sea i.c applied to date range accumulated freeting degrce-da3s over .0- or Il-atit t mere.

cetn hydraulic structures such as flood control works and from a simple flouuer.lambert rerresentation for net down. ment %erc ivmestigi;e The results shned that betlacen
unavitton facl~ties and is consequently an important concern wcling irradance through 16 stream models which takes the artersof 193.-5 and 1'636.4 considerably more freezing

in maintenance and repair activities This report assembles into account detailed sanations in ice m:crotructure Bath dcgree.y.rs acre reqw.ured to produce Ice. but the trend

information found in published sources about equipment and sea ice sod snow arc strongl) multiple scattering media has reversed slightly since then This decreasing trend

natbods used to control floating debris Also included with single scatienng albedos sell above 09 ihroug i the in oh.%rcd ice has occurred during a period of basin declop-

is a appendix an booms, their functions in the water transpor visible and into the near infrared rarimcter studies indicate mesi. 1% Indicated by a sample population, the construcion

tatils of pulpwood, and results of labora'ory tests of arnouw that the optical properties of sea ice arc controlled by the of large locks snd dams. and n increase in naviastion

ban= designs which was previmsly published b) the Pulp density of hrine and vapor inclusions 'which in general undergo tonnage on the riscr The increase in heated discharge

wad Pa, r Research Institute of Canada and which contains substantial seasonal changes %teltig and brine drainage into the riser co:responding with avin devet.pmen and

much neful informaton applicable to booms for control are the principal causes of these satiston% For ice hlow the construction of large locks and dams have plrobbly

of loatin deri -, C. temperature effects arc relAtisel. weak unless the had the moi significant impacts
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MP 2261 MP 2265 MP 2270
ALCOHOL CALORIMETRY FOR MEASURING SNOW METAMORPHISM AND CLASSIFICA- GROUND FREEZING CONTROLS HAZARD-
THE LIQUID WATER FRACTION OF SNOW. TION. OUS WASTE.
Fisk, DI., Eastern Snow Conference, 43rd, 1986, Colbeck, S.C.. NATO Advanced Institute on Seasonal Iskandar, I.K.. Aug. 1987, 79(516), p.

4 5
5-

45 6
.

1987, p.163-166, 2 refs. Snowcovers: Physics, Chemistry, Hydrology, Lea 42-675
42-227 Arcs, France, July 13-25,1986. Proceedings. Edit- SOIL FREEZING, ARTIFICIAL FREEZING.
SNOW WATER CONTENT, TEMPERATURE ed by H.G. Jones and W.J. Orville-Thomas. Seasonal WASTE DISPOSAL.
MEASUREMENT, SNOW ICE INTERFACE, UN- snowcovers: physics, chemistry. hydrology. Dor- MP 2271
FROZEN WATER CONTENT, CALORIMETERS, drecht, Holland, D. Reidel Publishing Co., 1987, p.l- FROST JACKING FORCES ON H AND PIPE
LATENT HEAT, ICE VOLUME. SPECIFIC HEAT, 35. Refs. p.29-35. PILES EMBEDDED IN FAIRBANKS SILT.
MEASURING INSTRUMENTS. 42-1148
Equipmenet and procedure have been devised for measuring METAMORPHISM (SNOW), ICE CRYSTAL Johnson. J.B., Mar. 1984, AK-RD-84-13, 

4
2p. + ap-

the lquid water/ice rtio of snow. The measurement GROWTH. WATER VAPOR, WATER FLOW, ISO. - For another version see 406

is based on the temperature depression observed on dissolving TOPES, CLASSIFICATIONS. F H P E T E

a 25 3 snow sample at 0 C in g0 g methanol at 0 C. FROST HEAVE, PILE EXTRACTION PERMA-
The mame of the sample and alcohol are held constant. The now of water vapor in dry snow and crystal growth FROST DISTRIBUTION, THERMOPILES. ANAL-
and the heat of solution of 25 water in 0 methanol from te vapor are reviewed to provide a basis for understand-

at zero deg is constant, so the or / variable is the waterice ing the metamorphism of dry snow. The movement of YSIS (MATHEMATICS). TEMPERATURE EF-

ratio in the sample. The solution process occurs quickly isotopes with the vapor is also described. The growth FECTS. FROZEN GROUND MECHANICS,

enoughl that it is essentially adiabatic. The latet t of grains in wateresatarated snow is described in some detml COUNTERMEASURES, FROST PENETRATION.heat o ause it is the best known example of metamorphism.
of of Grain cluster and melt-fre grans dominate wet snow MP 2272
solution of the water in the alcohol. The heat or f at low liquid content. Afr the principle and obsrvaons BRITLENESS OF REINFORCED CONCRETE
of any we above 83 g is supplied by a decrease in the l ow lAf ati i pr o osed SRUTURES UNDENA RC CONI T

solution temperature. Since the total latest heat of fusion e all described. a snow clasification :theme i proposed STRUURES UNDER ARCTIC CONDITIONS.

varies linearly with ice content, and the solution specific MP 2266 Kivekis, L, ct al, 1985, No.4, p.
1

11-12!. 5 refs. For
hoat is virtually constant, the final solution temperature also TECHNOLOGY AND COSTS OF WASTEWATER another version see 41-213 (CR 86.02).
varies linearly with sample ice content. APPLICATION TO FOREST SYSTEMS. Korhonen, C.

Crites, R.W., et al, Institute of Forest Resources, Con- 42-659

tribution No.56, Forest Land Applications Symposi. REINFORCED CONCRETES. CONCRETE

urn, Seattle, WA, June 25-28, 1985. ProceedinV. STRENGTH, LOW TEMPERATURE TESTS,

Edited by D.W. Cole, C.L Henry and W.L. Nutter. LOADS (FORCES). BRITTLENESS. CONCRETE

MP 2262 Forest alternative for treatment and utilization of STRUCTURES, IMPACT STRENGTH.

INTERCOMPARISON OF SNOW COVER LIQ- municipal and industrial wastes, Seattle. WA, Univer- The behavior of reinforced and unreinforced concrete beams

UID WATER MEASUREMENT TECHNIQUES. sity of W. w studied under impact load at low temperatures, and
Dyn WA MtA RM N T NIUSWashington Press, 986, p.349-355 14 refs. the reults were compared with the behavio of reinforcing

Boyne, H.S.. et a, Eastern Snow Conference 4 43rd. Reed, S.C. steel in the Charpy-V impact-:ests. Transition temperatures
1986. 1987, p.167-172, 8 refs. 42-1194 as high as -30 C were obtained in the Charpy-V test whereas
Fisk, DJ. WASTE TREATMENT. FOREST LAND, WATER at temperatures as low as -63 C no brittle failure occurod
42-228 TREATMENT, LAND RECLAMATION, IRRIGA. in the concrete beams, even in those beams where the
SNOW WATER CONTENT, SNOW COVER, UN- TION, COST ANALYSIS, MAINTENANCE. rebam were intentionally notched The impact strength

FROZEN WATER CONTENT, TEMPERATURE Land treatment of mre.icipal wastewater on forest of nreinfoced concrete increased coniderably at lower tem-
MEASUREMENT, MELTWATER. TESTS. been practiced experimeitally for over twenty years and pemittreThe amotmt and distutibution of liquid water is important on a full-scale basis fo over ten. Trhe techneog of HP 2273

for assessing the mechanical strength. meltwater goteration land application consists of sprinkler irrigation using solid- RIVER ICE MAPPING WITH LANDSAT AND
and meltwater triaissi in snow cove. It -tso ha set (flied) sprinklers. Most sprinkler systems have been VIDEO IMAGERY.a profound effect on the perf~rmance of a-tive and passive installed in existinlg forett using either bussed or aboveground

remote sensing jstsems operating the microwave and millime- laterals. Design guidance for sprinkler spacng and operating Gatto, L.W., ct al, William T. Pccora Memorial Sym-

ter wave region of the clectronagntic spectrum. Recently. pressures for solid-t systems in forests is prmtes Costs posium on Remote Sensing. IIth. Sioux Falls. SD,
ans alcohol aloinme.er me'thod of measurintg liquid water of installed forest land application systems are also given. May 5-7. 1987. Proceedings, Silver Spring. MD, In-

has been reported which is simpler than the freezing calo'me.- Costs atd design factors are reviewed for system at Snoqual- stitute of Electrical and Electronics Engineers, Corn-
ter. It a of interest to interompare the two methods nle Pas, Washington; Wolfeboro. New Hamprhirc; Lake puter Society Press, 1987. p.

3 5 2
-

3 6 3
. 10 refs.to show equivalene and to ases th errors of cads. The of the ines. Califonia; Cayton County. Georsa: ad State Dl.SFCr~,KL

intercompatmon was made in a laboratory cold room with Collee. Pensylvaniw. Operation and maintenance csts S2 ,CeK
homogeneous snow having a mass liquia water content from sys poviled fo sytems at Clayton County. Georgist West 42-15260% to 1l,%. The sterconpariso shows that the two Dover.Vermont.andKennettSguare.Pennsylvana Reduc- RIVER ICE. ICE CONDITIONS. REMOTE SENS-

metls are equvalknt and that the expenmental errors tion of the cost of future systems can be accomplished ING. MAPPING. LANDSAT. AERIAL SURVEYS,
associated with the measurements are consistent with what by minimizing the amount of effluent storage provided. PHOTOGRAPHY. ICE NAVIGATION.is espete from an error analysis of each method. Meet forest systems can opeate with thirty dys 5L0(e As part of the Corps of Engineers Riser Ice Management

r 4 less. New technology and new plantations can allow Program. Landsa imagery and low slttude video imagery
reductions in the cost of wastewater application. Potential were used to map ice conditions along the Ohio. Allegheny.revecnue from tree harwatt can also reduce overall costs. Monongaheta. Illinois. and Kankxke Riv*ers. Th imnagery

MP 2267 was analyzed using photointerpretation techniques. Landst

FROST ACAKION PREDICTIVE TECHNIQUES: umage was used to map river ice from 1972 through 1924.HP 263The video imagery wa used from 1954 to 1987. Ice

PAVEMENT ICING DETECTOR-FINAL RE- AN OVERVIEW OF RESEARCH RESULTS. conditirts on these ners can change rapidly, often daily.

PORT. Johnso , T.C., et al. 1986. No.1089, p.147-161. 30 and the areal txent of ice is t)ptcally greatest from mud.

Goldstein, N., et &I, Contract No.DACA33-86-G. refs. Jan to mid.Feb. In spite of the small-scale and limited

0014, Burlington. MA. Spectral Sciences. Inc.. Jan. Brg. R.L., DiMillio. A. coverge of Landsat imser). it is useful for analysis of

1987,26p. I append.. Prepared for USA CRREL 8 42435 general river ice conditions. espec:all) during .scrc winters
17. aFROST ACTION. FROST HEAVE.THAW WEAK- when ice becomes extensive Vidro imagery is an economi.

ENN . FROST RES!STANCEK FREEZE W means of documenting ncer ice conditions, althmugh
RtsF . Z THAW cloud cover, inclement wather. and low ceilings restrict
Richt4 meier, S.C TESTS.SOILFREEZING.TESTS. FREEZETHAW opportunities for more frequent covcrage. It also can
42-274

ROAD ICING. PAVEMENTS. ICE DETECTION. CYCLES. MODELS. pro-ide ner-real-time data when extreme ice conditions cause
. A 6-yar research program lun, materiall) advanced the state navigation emergencies.

ICE FORMATION. MEASURING INSTRU- of knowledge regarding frost heave and thaw weakening MP 2274
MENTS. DESIGN. SAFETY. EXPERIMENTA- affccing roads and airfield pavements. The investigatins AR I M I N
TION, NOISE (SOUND). included declopment and performance f laboratory tsts. ARCrC MARINE NAVIGATION AND ICE DY-

development of computer models, testing and data collection NAMICS--SUMMARY FINDINGS.
at field paement test sites. and validation of the laboratory Weeks. W.F.. Arctic marine technology-Airlie
procedures and computer models against field data. Specific House Workshop. Warrenton. VA. Fcb. 26-29. 1973.
advances include development of a new freezing test to 1Procccdings. Washington. D.C.. (1

9 7 3
1. p.86-

assess the frost susceptibility of sod. development and valsa-
MP 2264 lion of a mathematical model serving to predict frost heave 99.

EXOTHERMIC CUTTING OF FROZEN and thaw consolidation: development of a laboratory test 42-733

MATERIALS. procedure todetermine the resilient moduius of frozen. thaed. ICE NAVIGATION. ICE MECHANICS. SHIPS.

Garfield. D.E. et al. Aug. 1987. 14(2). p181-183. 2 and rcruvering igranuti; soils, and conccptualization and MARINE TRANSPORTATION. VEHICLES. EN-
rf. FD.. testing of a technique for combining the frost hesae and VIRONMENTAL IMPACT. METEOROLOGY.

refs. thaw consolidation model. the laboratory reslient -odulus
Haynes F.D. test. and a pavement rcspos s model to predict the i.nlimear MP 2275
42-288 reslient modulusofitranular stiusandbasecourse materials BASELINE ACIDITY OF PRECIPITATION AT
ICE CUTINO. GROUND THAWING. ICE as variables in nine and space THE SOUTH POLE DURING TIlE LAST TWO
MELTING. GRAVEL. FROZEN GROUND. MP 2268 MILLENNIA.
SANDS. EQUIPMENT. HEAT SOURCES. MILITARY SNOW REMOVAL PROBLEMS. Cragin. J.l. ct al. Aug. 1987. 14(8). p.

7 8 9
.
7 9 2

. 38
Acommercillyavailable cutting wch which ues consumiable Minsk. LD.. Aug. 1987. 79(516). p.452-453. refs.
stee cutting rods was evaluated for cuttig ice. and froen 42-673 Gioinetto. M.B.. Gow. A J.
a grveL and silt. This relatively st'npIc. lighteight SNOW REMOVAL. MILITARY OPERATION 42-902
torch was nvhl "ned to hase potential appiaJttns (f produc. ICE COMPOSITION. FIRN. CIIEMICAL PROP.
ing shallow tl.diaetet holes in frozen ground for anchors. HP 2269 ERTIES. ANTARCTICA AMUNDSEN-SCOTT
runding rods. guy wire stakes. etc Specific enercies "IT DESIGN IMPROVFS; AUGERS. STATION.

for cutting the frozen materials compared reasonably wel Scllmann. P V.. ct al. Aug. 197. 79(516). p.
4 5 3 4 5 4  

a tO
with other thermal proces:cs. bu a expectsd. were much a .7sasurcents of meltatr pit from annual we)rea of muuth
higher (Le. less efficient) than mechanical cutting procos Breckert. B.E. Pole firn and ice samples tanging in age 3icnI' 40 to 2.100
Major advantges of the torch include portablihty. short set. 42.674 years I8 %how that precipitatton at this remote itc has
up time. and its ability to melt a variety of material AUGERS. FROZEN GROUND. a ";.'cr natural acidity than that espected from atmospheric

183



AC MISCELLANEOUS PUBLICATIONS

equilibrium with C02 Thearag pH21 PIOf deaCrated (CO2- MIA 2278 Hand-held detectors and ground penetrating radar systems
free) samples was 5 64. while uir-equilibrated samples Asveragled SELF-SHEDDING OF ACCR~rED ICE FROM hase been field evaluated to determine their effectivenesa
5 37. a pH that is About a factor Of two more acidic thaninlctguderodobcsad tltc. Thhn.
the expected background pHi of 5 65 The observed "excess*' HIGH-SPEED ROTORS. i oaigudrrudojcsaduiiis h ad
acidity can be accounted for by sulphur and nitrogen cation ltagaki. K., June 1987, No.3439. International Work. held detectors arcelimited to locating either mtalli or nnmt-

allic (by radio transmitter) lines and are best suited to tracing
levels is the samples originating from non-anthropogenic shop (0on) Atmospheric Icing of Structures. 2nd. such lines To trace such lines, at least a vague idea
H2S04 and IIN03 Because of the presence of these Trondheim. Norway, June 19-21.1984. Proceedings. of their location must be known or a point of physical
naturally occurring acids in South Pole precipitation, a PHt Edited by M. Ervik. p.95-100. 18 refs.* Includes dis. access must beAvalable Ground penetrating radar (GPR).
of 5.4 is considered a more representative baseline reference cuso. on the other hand. has the capability to detert both metallic
pH for acid precipitation studies. (Auth) and nonmetallic objects without prior knowledge of their

ICN.2 RPELRS-EICPER.IC3C presence. Howtaever, as presently configured. GI have
ICIN . POPELERSHELCOPERS.ICEAC-certain deficiencies that resulted in poor performance in

CRETION. SUPERCOOLED FOG. ICE REMOV field evaluation tests The best system detected only 607,
AL, ICE ADHESION,.TEMPERATURE EFFECTS, of the metallic and 36% of the nonmetallic objects that
COUNTERMEASURES. ICE COVER THICK- were present in our test site We therefore have development

MP 2276 NESS. TENSILE PROPERTIES. efforts underway or completed to improve the capabilities
METEOROLOGICAL INSTRUMENTATION ice secreted on high-speed rotors operating in suptercoe of GP~t These efforts include optimum GPR source
FOR CHARACTERIZING ATMOSPHERIC 1C- fog can be throw, off by centrifugal forac, creating severe ial.hgoe oue n~n.adsga rcsig
ING. unbalanrce and dangerous projectiles. A simple force balance iage reconstruction software.

Bals. .E. e xl Jue 987 No349, ntenaional analysis indicaics that the strength of accreted ice and its MP 2232Bats.R.E. a, une197. o 439 Strctres Adhesive strength can be obtained by measuring the thickness INFRARED TESTING FOR LEAKS IN NEWWorkshop ton) Atmospheric Icing of Srcue, of the accretion, the location of the separation, the rotor ROOFS.
2nd. Trondheim. Norway, June i9-21. 1984 Pro- speed and the density. Such an analysis was applied Kroe.C.Wrso oFclttn eh
ceedings. Edited by M. Ervikl, p.2 3.3 0. 4 refn.. In. to field and laborsiory observations of self-shedding even:'ts oin . okhptn aclttn eh

eludes; discussion. The results agree reasonably sell with other observations nology Adtancemencit in the U.S. Construction Indus-
Govoni. J.W. MP 2279 try. Austin. TX. Oct. 28.29. 1987. Proceedings.
42-923 COMPUTER MODELING OF ATMOSPHERIC (19871. p.49-54. 4 refs.
ICING. STRUCTURES. METEOROLOGICAL ICE ACCRETION AND AERODYNAMIC LOAD- 42-968
FACTORS. HOARFROST. GLAZE, FROST. MEA- ING OF TRANSMISSION LINES. ROOFS. LEAKAGE. INFRARED RECONNAIS.
SURING INSTRUMENTS, ICE DETECTION. Egeihofer. K.Z. cl al. June 1987. No.3439. Interns.- SANCE. MOISTURE DETEC TION. THERMAL
The accumulation of rime and glare ice on structures depends tonal Workshop ton) Atmospheric Icing of Str.c- INSULATION. TEMPERATURE VARIATIONS.
on meteorological variables such As wind. peccipsitzton rate, tures. 2nd. Trondheim, Norway. June 19-21. 1984. ewl. bostutedsofscndeeo leaks as soon ase they isd
air temperature. fog density and atmospheric motisture content Proceedings. EdiledbyM N ri kp1309 2 Irefs..arbulutheeeksmyntaifstemivsnid
However, highly accurate measurements of meteorological Inldsdsuso. Eikp0-0.the b~taldig until after the warranty has expired Hfigh
variables during periods of icing (including wet snow) that Inldsdsuso.resolution infrared scanners can be used dazingl the warranty
occur in the cold rceons of the solid are for the most Ackley. S F.. Lynch. D.R. period to locate the wet insulation resulting from these leas.
part unavaitalae due to instrumentation failure or geographic 42.934 When combines: with detailed visual einessation. infrared
re~motenr.s For the lust 5 years. USACRREL has been ICE ACCRETION. POWER aINE ICING.TPANS. surveys can l-elp to determine who is responsible for the
modifys cesting. and utilizing siatevcf-the-~art sensors and MISSION LINES. WIND PPiSSURE. ANALYSIS lea' If the leak ithe result irf a design or workmanship
rece ling ystems for masuringi winter environmental condi- (M T E A IS.AIR FLOW. COMPUTER AP error. then the building owner is savead the expense of pursiusig

to. - paper discusesmeteorological sensors (including (MIATEMAT IC) remedialNG reaisDELSnw.oo
ice detc-tss.j --- I in adverse cold ernvironments, including PLCTO S C O EATN .M DL. MP 2283
the inountat -ous aeas of the northeastern United State- SUPERCOOLING.
One of the staterof-the-art site-spercific sensor packages, the A tune-dependent computer model capable of prerdicting the COMPARISON OF SNOW COVER LIQUID
newly developed Environmental Instruments Model 200 Dual accretion of rime ice on a wire free to rotate is described WAE EAU E ENT TECHNIQUES.
Processor .vfteortcgical Sy stem laas been thoroughly es aluat- A finite element technique is used to obtain the air waelocity Boyne. H S_. et al. Oct 1987. 23(10). p 1833-1836. 19
eld during periods of Adverse seather and icing The field adjacent to the %ire. A local collision efficiency refs.
system has no moving parts, but incorpoates two static is calculated for several radial sectors of the sire by tracking Fisk. D.J.
pair hested resistive sensing elements for measuring wind supercooied water droplets of various sires until they collide 42.990
speed and direction, a platinum resistance thermometer for with the ware The asymmetric buildup of ice causes W'AE O TENT. UNFROZEN
temperature, and a pressure irrsducer for atmospheric pres- the wiare to rozate. changig the flow field around -'ie wale SNOW AE O
sure. Results obtained and probiem areas encountered and the rate of ice Accretion The finiter element technique WATER CONTENT. SNOW MECHANICS.
Using a number of different sensors ini Adverse weather condi- is a see, effective method of analyzing this problem because MELTWiATER. MICROW.AV ES. REMOTE SES-
tionis at both the CRREL snows-ficld experiment test site% the ate accretion shape is not limied to a simple gezomeatric ING, TEMPERATURE MEASIREMENT. SEEP.
and high elevation -. iter icing enpermcnt sites are discussed shiae Thar drag force is computed Is 'A function of time AGE.

to investigate the forces acting on the wire during an icing The amnt and dsrib-.iti of liquid water are important
event Model results are presentecd Including comparisons for assessing the mechanical strength. metiwater generation.
of icing sttnn~ations of wiles of various rigidities and lengths and nmeltwaier transmission in snow liquid water also
NIP 2280 has a profound effect on the peirranAce Of active AnM
FOREST LAND TREATMENT WITH MUNICI- passive rermote sensing systemns operating in the microwave

MIP 2277 PAL WASTEWATER IN NEW ENGLAND. and tn~lirnerter wavte regioan of the electromagnetic spectrum
ICE DETECTOR MEASUREMENTS COM- Reed. S.C . ell al. Institute: of Forest Resozurces. contri- .Nct methods of measuring liquid water have been reported

PARE TO METOROOGIAL ARAM- btto No56.Forst and pplcatonsSymosim, hich show considerable pronse Our purposis to1 addresPARE TO METE ROLGICA PAAME buton o 56 Foest andAppicatonsSympsizrn.the querstion of measurement equivalence by com paring the
TERS IN NATURAL ICING CONDITIONS. Seattle. WA. June 25-28. 1985. Proceedings Edit- three direct methodsof feeing calacsmtr. Alcohol calrme-
Tucker. W.B . ct al. June 1987. No 3439. International ed by D.W. Cole. C L Hcnry and 'A.L. %uttcr. For- iry. a-d dilution and by com paring the presuon of a calibrated
Workshop t0n1 Atmospheric Icing of Structures. est alternative for treatment and utilization of munici. vaU14ilaWCe probe with one of the direct method% All
2nd. Trondcihem. No'way. June 19-21. 1984 Pro. pal and .ndustrial wastes. Seattle. %%A. Lnticrsity of c-nPainsons were made in a Iabozator) cold roorm with
ceedings. EditedblvNI. Ervik. p. 31. 7  

8rf.in. Washington Press. 1986. p.4 20-43 0. 12 refs..7. es. -so haing a mass tiqutd alter content of 0.14 amkgl per
eludes discussion. Crts 00 mig of snow. Ther comrarisons show, that the merthods

Hoite. R.0 4 W.1 are equivalent with an unaceral of abot 1 a inks perHowc.J.H.42-1151Io mig of Sr.. Hlowever, the opertional achiesement
42-924 WASTE TREATMENT. WATER TREATMENT. of equtvalece< is stronglyo dependent on a varietyi of factors
ICE DETECTION. ICING. ICE ACCRETION. FOREST LAND. LAND RECLAMATION. DE- sucth As sam-0e sire. -- AIn of s-ow And workng fluid.
STRUCTURES. AIR TFEMPERATURFE. WIND SIGN. WATER POLLLUTION. COUNTERMEAS- and opcralor -k-.11
VEL.OCITY. UNFROZEN WATER CONTENT. U RFES. MP 2284
CLOUD DROPLETS. %IEASLRING INSTRI- An tcrview of several vase studies of forest and treatment CLIMATOLOGY OF RIMEACCRETION INTIIE
MENTS. uith municipal wslvewit in New England is p-resnted GREEN AND WHITE MOUNTAINS.
several seasons of ,I$ dais have been- vollectci i.er Ocoth aetln tetet Sstm n thi are Ryerson.C.C..Conference on Mountain Meteorology.
natural iTins conrditin on the snitof %ft a~s~nt n i moaders i.m" was instalecd in 19'1 by the sl~ic of 4hSate A
New llar.pshare Two tmils of the Rosemount Ice D.lec- %ew Ilaartwhire at Sunapee state Park. in a mature forest u 52.187 crceig 1
tor were evaluated in the con test of prordrts icing intensity of mixed hadwsoods adconfaeas The ssvtstn excellent Boston. %IA. American Meteorological -Society. 191117.

dataundr vrios cnditon Avrag tepertur. .,.sj. ondtio, ad cnltcedopeaton is planned for the foresee. ps -61.72. 9 refs
speed, liq-uid water content admedia, .lro.-lt dasmeler ble futiure Municipal forest !lnd treatment stesare 42997
were also recorded for erach iving6 event. th!w latter two Also opecrating vuv.essfuliy al '-'cvi Doter %erinnt. 'Aol ICING. ICE. ACCRF.TIO%. HIOARFROST. MOLN-
parameters being provided by rotatng mu.mvyiinderv A feloo \ew Ii lavhc And (ireenville. Maine Design TAI\.S. CI.IMATOI.OG1. STATISTICAL ANAL.
measure of icing rate has been calculated from the ld And- operating informzation iv pr..sided for all 4 ste-ms SI
wa-l coritent and the wind speed. anad has been co"ma For Acet- IDivvr the energyx ns.o is evaluatedl and

to heic dteto cclig ats ~odeec or wit lon ,teamet lerormanc is documenled 'Aest Dover NIP' 2285
heat~on times the Upper limit iiamam z )yCiint rates of .. eae tr..io-. nstaminrrvwith rimnimlstorage The METEOROLOGICAL SYiSTE.M PERFORM-
tlhe detector is casily ea.h1;0 under nasst,2 sozzrtons. The lerosNtvlcl in waler .5uaity A; several of the s )51c15 ANCF 1N ICING CON DITIONS.
detector with long heat-on naimev also eitbit problemns At are a!so discussed 3n.I a meth-! '.r estmatisg "'aospho R ats s. lc.oOlcl wtrsAmopei fhigher~~~~Baes Remeraure Alcrs.pta Systemsmnia Atmosphericc rai Pd.la !c-.v
hrig teperatur es co nvidrmabl teaue s earr va.s.Cyr fccts itbrary Tactical Weather Intelligence 1EOSA-
freezing, the pbe taes acounidera ie toaa aoo 1eow ) 2 FrCTIN U DEGO D OB C-EL TWI) Conference. 'Ili. L.v Cruces. NMI. Dc-e 2.
cycle rate is reached under these condjizons whi4h vAn -he S/UTILITIES. 4ciences Laboatory . t S rt.IIA 5 refspv
well below the atual icing rate oder prolongsed cin$ Sciencaes NIortoy 1917 It al..6 Wokso refs
Conditions. Ice acmatnson the unhated parts -1 the 11-111.MC i 1 okhpln aciiiaaing 421037
probe and sapport mnrature ian intfere uth rhe attfo. Terchnology Atvancmeiti .n the I S Construction IPFR AI'.I N. EFOOO IA
pas: theprov. signdflvanl vhang.X the oitestso rffe. Indust:)i. AursttTX.Oc.t 3I-29. 191' Provcedings . INSTRIIENS HOARFROST. MIODE.%. CLI.
Under enireme conditions. this <an, result in a omplete 119871. ps Jf643. 3 refsNAItATR. I E PRTR.
lack of Ccclte The problems avaocited wih 4pp.ta--o MIgIASR RF CZ TFAWTRS AYI R EM ERTU E
of te ice detector cyCtrg rates as a mcascreC of accretionFREE ~fWCYLE'
ratcs on more Comipact ob;cts are al"o dicussed In i -~-s. d sev wr !wA* and."e rim~ing And &lAte foermtion

FAVK~st te at tat-h oiccwo cnrz) s o, UNDFROROI\I) IACIl ITIFS. I)FTECTION. Af , wirc, CafczC-
dependent on the droplet size distributon ms t i- RAD)AR ECIIOL.S. %MEAS(*RING# IN .TRI. - n 'qe.i amssse acr tush oti si-
Usefulness NI INTS. PENEITR ATION TEiSTIS tdteretvesnaoris bt-.reie r.z pcita
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donj ansd excessive humidity. These conditions usuafly Mp 22MP 2294
aco epv ajrsnotcesr Which ini tt ae o CONFIDENCE IN HEAT FLUX TRANSDUCER ACOUSTIC-TO-SEIS.MIC COUPLING
unorde becus ofteeoaes of the high elevations
where extreme icing and wind normally occur, and 2) th MEASUREMENTS OF BUILDINGS. THROUGH A SNOW LAYER.
failure Of the instrumentation required to chsaracterize the Fianders. S.N.. 1985. 9 1(1), P.515-531. 12 refs. Peck. L. July 1987. SR 87-12, Snow Symposium. 6th.
adverse weather. 42-1375 Hanover. NH. Aug. 1986. Proceedings. p.47-55.

MP 2286 HEAT TRANSFER. BUILDINGS. HEAT FLUX. ADII-11I5 486.
EXTINCTION COEFFICIENT FOR A DISTRI- TEMPERATURE MEASUREMENT. MEASUR. 42-1409

DUTION OF ICE FOG P/.; IICLES. ING INSTRUMENTS. ACOUSTICS. SNOW COVER EFFECT. SEIS
Jordan, R., Electric Optical System AtmosphecE- Confidence tn the validity of heat flux trnsucer 41IF17) MOLOGY. SOUND WAVES. SOIL MECHANICS.

incEf easurements is saficintly high that ASTM is prePware MLITARY OPERATION. FROST PENETRA-
fects LibrarylTactical Weather Intelligence (EOSA, a standard practice for the use of HFrs on bInadings. A TION. EXPERIMENTATION.
ELITWI) Conference. 7th. Las Cruaces, NM, Dec. 2. key issue the standard practice will address is how, to adjust The ecitation of ground motion by airborne soundl is termed
4, 1986. Proceedings. U.S. Army Atmospheric the calibration of the HIPT to the thermal estsirnnmer.t of acutctisr1t coupling. The occurrence of acou.stic.
Sciences Laboratory. 1987. p.527-539. !5 refs. the measurement. Confid-i..c in the use of IIFTs is eoscsisr. coupling degrades the performance of a seismic

42-1039 based in part on a propsga~iv, AOf error analysis of ke sensor unless its contbution to the ground motioni is corapen.
ICEFOG IFRAEDRADATON.ELCTR- henmcal influensces on the accuracy of measurement The sated for, white it is thse basis of aircraft detection andICE FG, INRAREDRADITIONELECTO- usr ca expect the HIFT to render a stadard deiatoc riaging by nie"-i Of art ac essrici cio h

MAGNETIC PROPERTIES. ATTENUATION. of 10% of the heat flux measured Field meatsurements %ixriatioit in acoustic.to-seismrc coupling d=r to the winter
PARTICLE SIZE DISTRIBUTION. MATHEMATI- contirns this expcttions fHowever. :rie variety Of 1-_ enirment rmust be known and understood so that the
CAL MODELS. flux mechanisms inherez: in building constT-stion requires cts oaf the: winter enivifrnent can be incorporated in
An appeoximation model is derived for the attenuations of that the investigator choose the r-.casuring situation carefully the des ign d empfclntient of sensor %sstns
visible and infrared radiation through ice log Asuming Convection, even in -fiy insulated- spaces. -Cu1 cause uses. C

spiterical particles and sinl scattering, a formula for estimact- pecterd Istetal heat flux and rndus tha: are difficult to
ing the esittij~tont efficicy factor has been developed by interpeect. lore --- L should be done w;th IlFrs to insesti. MP 2295
conmbinng the approaches of Hart.Mtontroll and Nuinaeg gater convection in wvalls and attics. as wellt as to tis stc FORWARD SCATTER METIER FOR MFASUR-
Wiscombec. With the me of a %,.al funcio to deacribe ehrlateral hevat flux trancsfer mechaiisrevIGETNCINI DEREW AhR
thuesize distribution of icefog partices a theoretical intception M~P 2291 Koh. G.. July 1987. SR 87-12. Snow Symposium. 6th.
ove the distribution is possible. The resuldt~n extinction PRE% IEW OF THE SNOW.III WEST DATA Hanover. NH. Aug. 1986. Proceedings. ps 81-4.
coefficient is a function of the mode racs of the dituzibuticA. ADS.I115 486. 2 refs.
the wavelength of the incident radiation. xnd t-he complex BASF
refractive index of ice its simple formulation provides Lacimbe. J,. July 1987. SR 87-12. Snow Symposium.424
an effiict means of scaling infrared to visible aittenuation. 6th. Ilanover. Nit. Auka. 19115 Proceedings. ps 3-.11. TTENLATION. LIGHT SCATTERING. RADIA-

M 227AD-- IS 486. 5 refs. TION. SNOWFALL. LIGHT TRANSMISSION.
4P 2287 MEASURING INSTRUMENTS. RAIN. FOG.

IN7ENSITY OFSNOWFALLATTHE SNOW EX. Th42-140cofiiet4a "2ur 4th tc;ur:
PERIMENTS.SOW PHYSICS. MILITARY OPERATION. of etiction cpoficietis a measr -i the accTte hio

BaesREN..&LEetoOtclSse mshr LIGH{T TRANSMISSION. INFRARED RECON- of radiation as rpgts hg the a t oiiet i Otichl
BR.~etl.Eecto-Oticl~ytem~tmsphr- NAISSANCE. VISIBILITY. METEOROLOGICAL waqxe oet msoi~ he x tnctwin comain tor opcalc

ic Effects UibrarylTactical Weather Intelligfence Lr.nt ein r fitrst ic aymltr eie
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MP 2298 MP 2304 MP 2307
KADLUK ICE STRESS MEASUREMENT PRO- SOME ANALYTICAL METHODS FOR CON- OBSERVATIONS OF JOKULHLAUPS FROM
GRAM. DUCI'ION HEAT TRANSFER WITH FREE- ICE-DAMMED STRANDLINE LAKE, ALASKA-
Cox, G.F.N., Technology assessment and research ZING/THAWING. IMPLICATIONS FOR PALEOHYDROLOGY.
program for offshore minerals operations; 1986 report. Lunardini, V.J., International Symposium on Cold Re- Sturm, M., et al, Binghamton Symposia in Geomor-
Compiled and edited by J.B. Gregory and CE, Smith, gions Heat Transfer, Edmonton, Alta., June 4.6, 1987. phology: International series, No.18, Catastrophic
U.S. Dept. of Interior, Minerals Management Service, Proceedings. Edited by K.C. Cheng, VJ. Lunardini flooding. Edited by L. Mayer and D. Nash, London,
OCSstudy MMS 86-0083, E19871, p.100-107,9 refs. and N. Seki, New York, American Society of Me- Allen and Unwin, 1987, p.79-94, 14 refs.
42-1494 chanical Engineers, 1987, p.55-64, Refs. p 61-64. Re- Beget, J., Benson, C.
ICE LOADS, ICE PRESSURE, OFFSHORE printed in Northern engineer,.Spring 1988, 20(1), 42-1613
STRUCTURES, CAISSONS, STRESSES, ICE CON- p.15-25. FLOODING, ICE DAMS, GLACIAL LAKES, SUB-
DITIONS, ICE TEMPERATURE, WIND FAC- 42-1695 GLACIAL DRAINAGE, GLACIAL HYDROLO-
TORS. HEAT TRANSFER, FREEZING, THAWING, GY, VOLUME, HYDROGRAPHY, PALEO-

MP 2299 HEAT BALANCE, PHASE TRANSFORMA- CLIM , -LOGY, UNITED STATES-ALASKA-
MECHANICAL PROPERTIES OF MULTI-YEAR TIONS, SOIL FREEZING, PERMAFROST, STRANLLINE LAKE.
PRESSURE RIDGE ICE. FREEZE THAW CYCLES, ANALYSIS (MATH- MP 2308
Richter-Menge, J.A., Technology assessment and re- EMATICS). DC RESISTIVITY MEASUREMENTS OF
search program for offshore minerals operations; 1986 One of the most difficult and yet most interesting areas MODEL SALINE ICE SHEETS.
report. Compiled and edited by J.B. Gregory and of heat transfer is conduction (or convecticon) with freezing Arcone, S.A., Nov. 1987, GE-25(6), p.845-849, 16

or thawing. The inherent non-ineanty of the problem
C.E. Smith, U.S. Dept. of Interior, Minerals Manage- along with the unknown moving interface precludes exact refs.
ment Service, OCS study MMS 86-0083, t1987], solutions for most practical cases. This has spurred great 42-1754
p.108-119, 19 refs. effort to devise approximate solution methods which are ICE ELECTRICAL PROPERTIES, ELECTRICAL
42-1495 accurate and of general application. Many of the known RESISTIVITY, SALT ICE.
ICE MECHANICS, PRESSURE RIDGES, OFF- exact solutions are listed here along with a bnef discussion
SHORE STRUCTURES, ICE LOADS, ICE of two approximate methods: the quasi-static and the heat MP 2309

balance integral. Space limitations rule out the inclusions ENVIRONMENTAL FACTORS AND STAND.
STRENGTH, IMPACT STRENGTH, ICE SALINI- of such useful variational methods as that of Blot or of ARDS FOR ATMOSPHERIC OBSCURANTS,
TY, ICE DENSITY, STRAIN TESTS, ICE STRUC- a treatment in more detail. CLIMATE AND TERRAIN.
TURE, TEMPERATURE EFFECTS Opitz, B.K., et al, AirLand Battlefield Environment

MP 2300 Executive Committee, Environmental Standards for
OF: OVERLAND FLOW WASTEWATER TREAT- Material Design Group, Oct. 1987, 137p., 7 refs.
MENT AT EASLEY, S.C. MP 2305 First edition. ALBE report I, ESMDG pamphlet.
Martel, C.J., et al, Nov. 1986, p.1078-1079, Discus- MODELLING TRASH RACK FREEZEUP BY Miers, B.T.,Shirkey, R.C., Bates, R.E., Robinson, J.H.,
sion of A.R. Abernathy's paper, 41-1899, and author's FRAZIL ICE. West, H.W.
reply. 8 refs. Daly, S.F., International Symposium on Cold Regions 42-3145
Jenkins, T.F., Abernathy, A.R. Heat Transfer, Edmonton, Alta., June 4-6, 1987. MILITARY OPERATION, SNOW LOADS, ENVI-
42-1609 Proceedings. Edited by K.C. Cheng, V.J. Lunardini RONMENTS, ICING, VISIBILITY. ICE FOG,
WASTE TREATMENT, WATER TREATMENT, and N. Seki, New York, American Society of Me- SOUND WAVES, FREEZE THAW CYCLES,
LAND RECLAMATION, CHEMICAL ANAL- chanical Engineers, 1987, p.101-106, 10 refs. TOPOGRAPHIC FEATURES, CLIMATIC FAC-
YSIS, DESIGN. 42-1700 TORS, MILITARY FACILITIES.

MP 2301 FREEZEUP, FRAZIL ICE, ICE SOLID INTER- MP 2310
EFFECTS OF WATER AND ICE LAYERS ON FACE, ICE ADHESION, HEATTRANSFE, HEAT LOSSES FROM THE CENTRAL HEAT
THE SCATTERING PROPERTIES OF DIFFUSE DRAINAGE. DISTRIBUTION SYSTEM AT FORT WAIN-
REFL.ECTORS."RIAE WRIGHT.

LE CT aR. The freezeup of trash racks by frazl ice occurs in a sequence Phet .
Jezek, K.C., etal, Dec. 1, 1987, 26(23), p 5143-5147, that has not been quantitatively descnbed. Because of teplace, G., Dec. 1982, EPS 3-WP-82-6, Symposi-
7 refs. the difficulty in observation and measurement, very little urn on Utilities Delivery in Cold Regions, 3rd, Edmon.
Koh, G. is quantitatively known about the concentration of frazil ton, Alta., May 25-26, i982. Proceedings. Com-
42-1651 ice at the intake, themechanism(s)ufunderwatericeadhesion, piled by D.W. Smith, p.308-328, 5 refs.
ICE OPTICS, REFLECTIVITY, SCATTERING, the deposition efficiency of frazil ice, the conibution of 42-1728
DIFFUSION. different heat transfer modes to the ice growth on the HEAT LOSS, HEATING, UTILITIES, UNDER-
MIF2302 rack, and the relationship of the head loss through the GROUND PIPELINES, AIR TEMPERATURE,
MP 2302 rack to the flow velocity as a function of the mass of
PROCEEDINGS. ice present. A comparison of the ice generation by conduc- TEMPERATURE EFFECTS, ANALYSIS (MATH-

International Symposium on Cold Regions Heat tion and convection with the mass of ice deposited on EMATICS), COMPUTER PROGRAMS, SOIL

Transfer, Edmonton, Alta., June 4-6,1987, New York, the rack from the flow indicates that deposition is the most TEMPERATURE, SEASONAL VARIATIONS.
significant mode of ice formation on the rack. Based MP 2311

American Society of Mechanical Engineers, 1987, on this, and other assumptions, a first generation mathematical
270p., Refs. passim. For selected papers see 42-1689 model that descnbes the head loss through a trash rack STRAIN-RATE AND GRAIN-SIZE EFFECTS IN
through 42-1716. during freereup is developed. The mathematical model ICE.
Cheng, K.C., ed, Lunardini, V.J., ed, Seki, N., ed. is developed for the case of a trash rack through which Cole, D.M., 1987, 33(115), p.274-280, 22 refs.
42-1688 a constant discharge is mitintained. The model is applied 42-1822
HEAT TRANSFER, ICE FORMATION, ICE to laboratory data with good results The laboratory data ICE DEFORMATION, ICE CRYSTAL STRUC-
MELTINGSILFE EIG, ICIN, FR T wer: obtained by modelling a section of a trash rack int
MELTING, SOIL FREEZING, ICING, FROST a flume located in a cold room. Frazil ice produced TURE, STRAINS, GRAIN SIZE, TESTS, STRESS
HEAVE, PHASE TRANSFORMATIONS, ICE in the flume caused the rack to freeze up while a constant STRAIN DIAGRAMS.
WATER INTERFACE, SNOW MELTING, COLD disciisrge was maintained. The mathematical model can This paper presents and discusses the results of constant
WEATHER CONSTRUCTION, MATHEMATI- be iscd to suggest means, both structural and operational, deformation-rate tests on laboratory-prepared polycrystalline

CAL MODELS. of extending the time until total freezeup of a trash rack ice. Strain-rate ranged from 0000,000,1 to 0.1/s. grain-
occurs lInprovements in the mathematical model are sug- size ranged from 1.5 to 5.8 mm, and the test temperature

MP 2303 gested. was-5 C. At strain-rates between 0 000.000,1 and 0.001 Is.
EVOLUTION OF FRAZIL ICE IN RIVERS AND the stress-strain-rate relationship followed a power law with
STREAMS: RESEARCH AND CONTROL. an exponent of n-4.3 calculated without regard to grain-

size However. a reversal in the grain-size effect was
Daly, S.F., International Symposium on Cold Regions observed below a transition point near 0.000,004/s the peak
Heat Transfer, Edmonton, Alta., June 4-6, 1987. MP 2306 stress increased grain-size, while above the transition point
Proceedings. Edited by K C Cheng, V J Lunardini ARCTIC RESEARCH OF THE UNITED STATES, the peak stress decreased with increasing pran-site. Thin
and N. Seki, New York, American Society of Me- VOL.I. latter trend persisted to the highest strsin-rates observed.
chanical Engineers, 1987, p.Il-16, 35 refs. U.S. Interagency Arctic Research Policy Committee, Atstrain-ratesabove0001/sthe peak stress became independ-
42-1690 Washington, D.C., Fall 1987, 121p. et of strain-rate. The unusual trends exhibited at the
FRAZIL ICE, ICE CONTROL, TURBULENT Bowen, S.L., ed, Valliere, D.R, ed, Brown, J, cd lower strain.rates are attributed to the influence of the grain.

O sire on the balance of the operative deformation mechanisms
FLOW, ICE FORMATION, STREAMS, FREEZE- 42-1746 Dynamic recrystalhzation appears to intervene in the cueUP, HEAT TRANSFER, ICE CRYSTALS, RIVER RESEARCH PROJECTS, POLAR REGIONS, RE- of the fior-rainld material and serves to lower the peak

ICE, ICE PHYSICS, ICE MECHANICS. SEARCH PROJECTS. stres At comparable strain-rates, however, the large.
This paper presents a selective overview of the research This new journal provides an overview of Federally funded grained material still experiences internal micro-fracturing.
into frazit ice The development of theory. instrumentatton, research activities in Arctic regions and includes brief commen- and thin setlions reveal extensive deformation in the gram.
and control structures has not proceeded on parallel course taries on specific programs being pursued by twelve deparitren- boundary regions that is quite unlike the appearance of
for all stages of frazil evolution. The earliest, dynamic tal.level groups and thirteen sub-groups. The range of the strain-induced boundary migration characteristic of the
stage of frazil formation is probably the best described, yet research topics includes minerals, geology, wildlife, land, fine-grained material
there has as yet been no application of this theory to a parks, mines, atmosphere, oceans, biology. glaciology, earth MP 2312
practical situation A fundamental understanding of frazil sciences, sea ice, snow, ice, Arct;c encineering. medicine, AIRBORNE RIVER-ICE THICKNESS PROFIL-
formation could lead to means of disrupting the formation, isheties, weather forecasting, tsunamis, ice edge. remote ING WITH HELICOPTER-BORNE UHF
such as by artificial seedings, modification of the fluid turbo- sensing, space plasma physics, permafrost, hydrology, tundra
lence, etc The development of instrumentation. has m- ecosystems, health, human services, cultural dynamics, ar- SHORT-PULSE RADAR.
creased our ability to view and sample franit, but as yet cheologyicebreaking.iceberg reconnaissance.Ar.ticpollu- Arcone. S.A., ct al, 1987. 33(115), p. 330 -3 40 , 14 refs.
has not provided much benefit for the design and siting tion, marine transportation, environmental protection, interna- Delaney, A.
of ice control structures. To date. the succesful use tional Arctic coordination, forestry, soil conservation. 42-1830
of ice control structures relies heavily on the insight of Reportsofmeetingsofthevariouscommitteesandcommisson RIVER ICi ICE COVER THICKNESS, SCATTER-
experienced field engineers. Theory or instrumentation involved in Arctic research, the Arctic Research and Policy
has not made their job camer, but the potential is large Act of 1984. and Executive Order 12501 establishig the ING, REMOTE SENSING. PROFILES, EQUIP-
A major task now is the synthesis of existing theory and Arctic Research Commission and the lntersgenc) Arct. MENT, LAKE ICE, SURFACE ROUGHNESS,
instrumentation for application in ice control Research Policy Committee are included. FRAZIL ICE.
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The ice-thickness profiling performance of a helicopter-mount- MP 2316 and bacterial blooms, and the techniques used to try to
ed short.pulse radar operating at approximate center frequen- HISTORY OF SNOW-COVER RESEARCH. eviate them Also discussed are several unique aspects
cies of 600 and 900 MHz was assessed. The antenna Colbeck, S.C., 1987, Special issue, p.60-65, 31 d ealing with Ice sheet growth and mechanical properties
packages were mounted 1.2 m off the skid of a small helicopter testing in a small tank.
whose speed and altitude were varied from about 1.8 to 42-1959
9 m/s and 3 to 12 m. Clutter from the helicopter offered SNOW COVER, SNOW HYDROLOGY, AVA- MP 2320
minimal interference with the ice data. Data were acquired LANCHES, HISTORY. HEAT TRANSFER PERFORMANCE OF COM-
in Alaska over lakes (as a proving exercise) and two rivers. The history of snow-cover research is divided into 4 distinct MERCIAL THERMOSYPHONS WITH IN-
whose conditions vaned from open water to over I t o periods. Before 1900 there were systematic observations CLINED EVAPORATOR SECI')NS.
of solid ice with numerous frazil-ice formations. The most of snow but the tools were just being developed to begin Haynes, F.D., ct al, International Conference on Off-
readily interpretable data were acquired when the ice or serious research. From 1900 to 1936. many tInvestigations shore Mechanics and Arctic Engineering, 7th, Hous-
snow surface was smooth. Detailed surface investigations were made because of the practical considerations of snow
on the Tanana River revealed good correlations of echo hydrology and snow avalanches Individuals began the ton, TX, Feb. 7-12, 1988. Proceedigs, Vol 4 Edit-
delay with solid ice depth, but an insensitivity to frazil- assessment of snow water equivalent for forecasting run- ed by D.S. Sodhi, C.H. Luk and N.K. Sinha, New
ice depth due to its high water content On the Yukon offandtheobservationofsnowstructureandtexture. Quan- York, American Society of Mechanical Engineers,
River, coinciding temporally coherent surface and bottom titative and physical investigations quickened after govern. 1988, p.275.280, 14 refs.
reflections were associated with solid ice and smooth surfaces ment-sponsored laboratories were established in 1936, the Zarling, J.P.
All eases of incoherent surface returns (scatter) occurred same year as the founding of the International Glaciological 42-2110
over ice rubble. Rough-surface scattering was always fol' Society From 1936 through the 1960s, many detailed PERMAFROST BENEATH STRUC'URES. HEAT
lowed by the appearance of bottom scattering but, in many investigations were made into snow's physical properties and
eases, including a hanging-wall formation of solid frazil ice, behavior Professional societies organized national and TRANSFER, SUBGRADES, WIND TUNNELS,
bottom scattering occurred beneath coherent, smooth-surface regional meetings, and published the results of snow research MEASURING INSTRUMENTS, WIND VELOCI-
reflections Areas of incoherent bottom scattering invsti- Many more laboratories became involved as knowledge about TY, TESTS, EVAPORATION, EQUIPMENT.
fated by drilling revealed highly variable ice conditions, snow was developed and applied to run-off forecasting and Laboratory tests have been conducted with two full-size,including frazil ice The minimum ice thickness that could avalanche defense Snow research surged again during two-phase commercial thermsyphons in an atmospheric wind
be resolved from the raw data was about 02 m with the the 1970s with the establishment of a new generation of tunnel at the U.S. Army CRREL. The test variables
600 MHz antenna and less than 0 15 in with the 900 MHz snow scientists using more advanced theory, computers, and were wind speed and evaporator inclination angle. The
antenna instrumentation As demands continue for solutions to air speed ranged from 0 to 5.2 m/s. The evaporator

snow problems with new emphasis on old themes, snow angles were varied from 0 to 12 deg measured from the
MP 2313 research generates knowledge about snow for a wide variety horizontal. The effect of nearby walls on thermosyphon
RATING SYSTEM FOR UNSURFACED ROADS of applications performance was also investigated. Tests were conducted
TO BE USED IN MAINTENANCE MANAGE- with walls oriented parallel, at 45 deg and at right angles
MENT. MP 2317 to the air flow direction. The air temperature for all
Eaton, R.A., et al, North Amencan Conference on PROCEEDINGS, VOL.4. tests was about -18 C. Test resul's are presented with
Managing Pavements, 2nd, Toronto, Ontario, Nov. 2- International Conference on Offshore Mechanics and thermal conductance of the thermosyphon as a function
6, 1987. Proceedings, Vol.2, t1987), p.(2)51-(2)62, Arctic Engineering, 7th, Houston, TX, Feb. 7-12, of wind speed and evaporator inclination angle The heat
24 refs. 1988, New York, American Society of Mechanical transfer conductance was found to increase with increasing
Gerard, S., Dattilo, R.S. Engineers, 1988, 348p., Refs. passim. For individual wind speed and increasing evaporator inclination angle.

42-1879 papers see 42-2077 through 42-2119. MP 2321
ROAD MAINTENANCE, PAVEMENTS, DRAIN- Sodhi, D.S., ed, Luk, C H., ed, Sinha, N.K., ed. ON THE APPLICATION OF THERMOSY-
AGE, SURFACE PROPERTIES. 42-2076 PHONS IN COLD REGIONS.
A system has been developed and field validated for rating OFFSHORE STRUCTURES, ICE LOADS, ICE Zarling, J.P., et al, International Conference on Off-
unsurfaced roads. The number obtained for each road MECHANICS, ICE PHYSICS, ENGINEERING, shore Mechanics and Arctic Engineering, 7th, Hous-
by using this system can be used to prioritize or compare MEETINGS, SEA ICE, ICE CONDITIONS, ICE- ton, TX, Feb. 7-12, 1988. Proceedings, Vol.4. Edit-
road conditions to develop a maintenance program. This BREAKERS. cd by D.S. Sodhi, C.H. Luk and N.K. Sinha, New
unsurfaced road rating system can be used by itself or to York, American Society of Mechanical Engineers,
supplement current pavement management systems. MP 2318

FLEXURE AND FRACTURE OF MACROCRYS- 1988, p.281-286, 14 refs.
TALLINE Sl TYPE FRESHWATER ICE. yn, D aySICE THICKNESS DISTRIBUTION ACROSS Dempsey, J.P., et al, International Conference on Off- L2-E1A NTHE TLATICSECOR F TH ANARCIC mpsy,.. Cofernceon ff'LOW TEMPERATURE TESTS, HEAT TRANS-

THE ATLANTIC SECTOR OF THE ANTARCTIC shore Mechanics and Arctic Engineering, 7th, Hous- FER, WIND VELOCITY, TEMPERATURE EF-OCEAN IN MIDWINTER. ton, TX, Feb. 7-12, 1988. Proceedings, Vol.4. Edit- FECTS, EQUIPMENT, WATER FLOW, ICEWadhams, P., et al, Dec. 15, 1987, 92(C13), p.14,535- cd by D.S. Sodhi, C.H. Luk and N.K Sinha, New
14,552, 9 refs. Yk America Soiet oH f Mekan cl Ein , GROWTH, MEASURING INSTRUMENTS.
Lange, M.A., Ackley, S.F. York, American Society of Mechanical Engineers, The exposure of portable electronic data logging equipment
42-1905 1988, p.39-46, 31 refo. to extreme low temperatures usually leads to system failure
ICE19 C TNigam, D., Cole, D.M. To overcome this difficulty at northern remote sites, theICE COVER THICKNESS, SEA ICE, ICE FLOES, 42-2082 use of a thermosyphon to transfer energy stored in the
PHOTOGRAPHY. ICE STRENGTH, FLEXURAL STRENGTH, ground to an insulated instrument shelter was tested. The
The entire width of the antarctic sea ice zone was traversed FRACTURING, ICE CRYSTAL STRUCTURE, ICE results of the test showed that the thermosypon maintained
in the vicinity of 0 dee longitude from July 18 t driLng, GRAIN SIZE, ICE CRACKS. the instrument shelter well above the outdoor ambient air
10 196. Ice thcknsses ere measured by direct drilling, LOADS,S. temperature during cold spells Laboratory tests were con.
by helicopter profiling using an Exstar 100.MHz impulse The four-potnt.bend loading configuration is used here to ducted with two-phase full-size thermosyphons to freeze water
radar system and by aerial photography The results of study the flexural strength and fracture toughness of macrocrys. in a test basin The test variables were wind speed and
the point measurements (drilling) are reported in this paper tallne S I type freshwater ice Theemphasisin thisinvstga- water velocity A single-phase tI.irmosyphon was also
together with an indication of how the radar and photography lion was to minimize testing errors, prepare geometrically tested for growing ice The heat transfer conductances
data will be used to extend them so as to yield area- similar specimens milled to good accuracy, and to use a of the thermosyphons were estimated for various wind speeds
averaged ice thickness distributions. The main ice type mechanical and repeatable method of notch formation The The use of thermosyphons placed in rivers has been proposed
across the entire width of the ice cover was consolidated question under study is Would a wide scatter in flexural to collect transported frazil ice to augment ice dam formation
pancake ice occurnng in vast flos. this formed out of a strengths and fracture toughness results still occur in SI or prevent frazil ice from interacting with downstream hydrau-
250.km-wide band at the advancing ice edge which comprised ice if the inaccuracies in specimen preparation and variations he structures. Laboratory tests were conducted with model
a concentrated field of individual pancakes in a matrix of in notch acuity were minimized, and if the specimen size two-phase thermosyphons in a refrigerated flume to test
frazil ice Preferred thicknesses of undeformed floes were were increased significantly? The basic tenet then is that this concept Frazil ice was generated upstream of a
40-60 cm of ice covered with 5-15 cm of snow The any scatter would be predominantly due to crystal orentatin thermosyphon array placed across the flume perpendicular
individual pancakes attained almost all of this thickness before effects, grain size effects, variations in the predominant c- to the flow The ability to collect frazil was determined
consolidation, subsequent congelation growth was slow. ea- axis orientations, as well as both specimen size and specimen by measuring the head loss across the array with time.
timated at 04 cmld. The floes contained much small- geometry. Comparisons were made with an array of solid aluminum
scale roughness on the upper and lower surfaces due to rods with the same dimension a% the model thermsyphos,
rafting of pancakes at the time of consolidation, but pressure MP 2319 r ie in e dinin as the movetem
ridging was modest except in the far south A few very GROWTH OF EG/AD/S MODEL ICE IN A The ifluence of wid was also invstigated
thick (8-11 I m) multiyear floes were obserued embedded SMALL TANK. MP 2322
in the pack at latitudes beyond 66S (Auth) Borland. S.L., International Conference on Offshore POLAR COMMUNICATIONS: STATUS AND
MP 2315 Mechanics and Arctic Engineering, 7th. Houston, TX, RECOMMENDATIONS. REPORT OF THEFL A A5 BFeb.7-12, 1988. Procecdings,Vol.4. EdiledbyD.S. SCIENCE WORKING GROUP.
FLEXURAL AND BUCKLING FAILURE OF Sodhi, C H Luk and N K Sinha, New York, Ameri- Rosenberg, T J, ed, Greenbelt, MD. US. National
FLOATING ICE SHEETS AGAINST STRUC- can Society of Mechanical Engineers. 1988, p.4 7

-5 3.9 Aeronautics and Space Administration, Dec 1987,
TURES. refs. 29p., 3 refas.Sodhi, D.S., Sep. 1987, 87-17, Working group on ice 42.2083 Jezek, K.C.. ed.
forces. 3rdstate-of-the-artreport. Edited by T.I.O. ICE MODELS, ICE STRENGTH, FLEXURAL 42-2146
Sanderson, p.53-73, ADA-191 067. Refs p70-73 STRENGTH. ICE ELASTICITY. SOLUTIONS, SPACECRAFT. TELECOMMUNICATION. DE-
For another source see 40-4604. FREEZING. ICE MECHANICS, TESTS. ICE SIGN. POLAR REGIONS. GLACIOLOGY,
43-44 G IGROWTH. ICE SHEETS, TANKS (CONTAIN- OCEANOGRAPHY. METEOROLOGY, GEO-
FLOATING ICE, OFFSHORE STRUCTURES, ICE ERS) PHYSICS.
LOADS, FLEXURAL STRENGTH ICE SHEETS, A new type of refrigerated model ic was tested for flexural This report summarizes the unpabiltieS of cxsting . ommunica-
ICE SOLID INTERFACE, ICF PRESSURE, ICE strength and elasticity in a small basin This model ice. tion links within the polar regins. as well as between the
DEFORMATION termed "EG, ADIS" ice b) the developer. Timen of NRCC. polar regions and the continental United States. The report
This is a review of work on bending and buckling failure is produced by freezing a solution of three chemicals plces thee¢ capabilities in the content of the objectives
of floating ice sheets. along with the for cs generated during ethylene glycol, aliphalic detergent. and sucrose A small- of princpal svcentific di.iplines active in polar research
ice/structure interaction The fi,us is on the work published si.alc laborator) investigation was ,indvcted to determine and, in parti ular. of how disiplinc sicntists both utilize
after 1980 Estimaton of ice forces as a result of bending some of the mcchanical properties of the EG,ADS o.c and are limited by present technologies, Based on an
and buckling failure of an ioc sheet can be made with and to make modifiLations to the chemt.al fiirmula as needed assessment of the scientfic objctive% potientally achievable
a fair degree of confiden€ ah.n the o.c, structurc interaction The results of thesc tests ,ere found io comparc well with with improved communication capablities, the report con-
leads to one of the two modas of filarc The problem Timco's results for -G,ADS i.e as well as with tests dudes ith a list of requirements on and recommendations
of multimodal failure of floating ac sheets needs further on urea ic gicn in the same tank Described are some for ommunucation capabilities necessar) 14 support polar
study, of the pribtems with this new ice. including cxcessive sudsing science over the next ten years (Auth)
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MP 2323 is significant for proper placement of sensors and indicates Bay, Alaska The multifrequency airborne electromagnetic
NEW APPROACH FOR SIZING RAPID INFIL- that installed fibrous insulation can lack the ability to quell sounding system consisted of control and recording electronics

convection. The insulating ability of walls containing poorly and an antenna The electronics module was installed
TRATION SYSTEMS. installed mineral fiber batt insulation was much worse than in a helicopter, and the 7 m long tubular antenna was
Martel, C.J., Feb. 1988, 114(1), p.211-215, 13 refs. would be indicated by the design handbook values Som. towed beneath the helicopter at about 35 in above the
42-2246 attic insulation performed exactly as expected; some was ice surface. For this electromagnetic system, both first-
WASTE TREATMENT, WATER TREATMENT, at least 407a Worse than expected. year and second-year sea ice could be profiled, but the
SEEPAGE. MP 2328 resolution of ice thickness decreased as the ice became rough.

This decrease was associated with the large footprint of
MP 2324 EVALUATION OF DISPOSABLE MEMBRANE the system. which effectively smoothed out the sea ice relief
ON THE DETERMINATION OF THE AVERAGE FILTER UNITS FOR SORPTIVE LOSSES AND Under-ice water depth was determined, as was seawater
YOUNG'S MODULUS FOR A FLOATING ICE SAMPLE CONTAMINATION. conductivity The results o, the feasibility study were
COVER. Walsh, M.E., et al, 1988, Vol.9, p.45-52, 13 refs. encouraging, and further system development is therefore
Kerr, A.D., et al, Feb. 1988, 15(l), p.39-43, 11 refs. Knapp, L.K., Jenkins, T.F. warranted.

Haynes, F.D. 42-2494
42-2287 FILTERS, SAMPLING. MP 2333
FLOATING ICE, LOADS (FORCES), ICE ELAS- MP 2329 SINGLE-HORN REFLECTOMETRY FOR IN
TICITY, ANALYSIS (MATHEMATICS), PRES- SHAPE OF CREEP CURVES IN FROZEN SOILS SITU DIELECTRIC MEASUREMENTS AT MI-
SURE. AND POLYCRYSTALLINE ICE. CROWAVE FREQUENCIES.
First, the meaning of Young's modulus for a floating ice Fish, A.M., Nov. 1987, 24(4), p.623-629, 12 refs. Arcone, S.A, et a), Jan 1988, 26(l), p.89-92, 10 refs.
cover is discussed. A method often used for determining 42-2497 Larson, R.W.
the average modulus of the cover, E(av), consisting of loading SOIL CREEP, ICE CREEP, FROZEN GROUND 42-2803
an ice cover vertically with a rigid disc, is then presented MECHANICS, ICE MECHANICS, RHEOLOGY, DIELECTRIC PROPERTIES, REFLECTIVITY,
and a possible shortcoming of the calculation method used MATHEMATICAL MODELS, STRESSES, TEM- REMOTE SENSING, ICE PHYSICS.
is pointed out. It is related to the fact that the contact
pressure distribution between disc and ice cover is generally PERATURE EFFECTS.
not known. To clarify this issue, a comparative study A new method was developed for determining creep parame- MP 2334
was conducted to establish the effect of related pressure ters, particularly the time to failure, from a single linear
distnbutions on the calculated E(av)-value. It was found plot in which an individual creep curve forms a straight LIQUID SAMPLER.
that the limiting cases-like the uniformly distributed pressure line for primary and tertiary creep. Secondary creep is Rand, J.H., Aug. 31, 1982, 4 col., USP-4,346,612, 10
and the uniform line distribution along the disc boundary considered to be a principal point on this line that predeter- refs.
-yield E(av) that are close to each other. Also. for mines the onset of failure The times to failure can be 42-2607
the ranaeofparametersunderconsideration, theE(as)obtained predicted, even %hen creep tests are not complete, by ex- UNFROZEN WATER CONTENT, FRAZIL ICE,
using the solution for a concentrated force is close The trapolating information obtained for primary creep Based SA
paper concludes by showing how the generated graphs may upon T H. Jacka's test data. prediction of cree strain was MPLERS, MEASURING INSTRUMENTS, DE-
be used to simplify the calculation of E(av) for an ice evaluated using the constitutive equation of A M Fish for SIGN.
cover. entire creep and compared with the modified Sinha equation

of M F. Ashby and P Duval for attenuating creep as welt
MP 2325 as with models for primary and secondary creep It is MP 2335
CRACK NUCLEATION IN POLYCRYSTALLINE shown that the shape of the creep curves, and thus the COLLAPSIBLE RESTRAINT FOR MEASURING
ICE. creep parameters, varies with stress, temperature, and other TAPES.
Cole, D.M., Feb. 1988, 15(l), p.79-87, 14 refs. factors Hence, a familyofcreepcurvescannotbedescribed Ueda, H.T., Mar. 8, 1983, 12 col., USP-4,375,721, 19
42-2292 by a constitutive equation with a single set of creep parameters ref.

that do not take into account these variations Without loss 42-60
in the accuracy of the creep strain calculations I C T K , SN

GRAIN SIZE, CRACK PROPAGATION, ANISO- ICE COVER THICKNESS, MEASURING IN-
TROPY, TESTS, MODELS. MP 2330 STRUMENTS, BOREHOLES, DESIGN.
This paper examines in detail two likely mechanisms of MODELING THE ELECTROMAGNETIC PROP-
microcrack formation in polycrystalline ice and pays special ERTY TRENDS IN SEA ICE; PART 1.
attention to the grain size dependencies of each mechanism Kovacs, A., ct al, Oct. 1987. 14(3), p.2 0

7-2 3 5, 33 refs. MP 2336
Under consideration are the Zener-Stroh dislocation pileup Morey, R.M., Cox, G.F.N. ONSHORE ICE PILE-UP AND RIDE-UP: OB-
mechanism and an elastic mechanism based on the anisotropy 42-2559 SERVATIONS AND THEORETICAL ASSESS-
of the ice lattice. Calculations for the pileup mechanism ICE PHYSICS, ELECTROMAGNETIC PROPER- MENT.
indicate that although the dislocation velocity is relatively TIES, SEA ICE, DIELECTRIC PROPERTIES, Kovacs, A, ct al, Arctic coastal processes and slope
low, a critical-sized pileup can form under plausible test
conditions Quantification of the elastic anisotropy mech- MATHEMATICAL MODELS, ELECTRICAL protection design Edited by A T Chen and C B Let-
anism indicates that it operates over approximately the same RESISTIVITY, ICE COVER THICKNESS, PRES- dersdorf, New York, American Sciety of Civil Engl.
stress levels as the pileup mechanism and exhibits the same SURE RIDGES, BRINES. neers, 1988, p.108-142, Refs. p.138-142.
grain size dependency. The results of observations on MP 2331 Sodhi, D.S.
the microcracking of laboratory.prepared freshwater ice having 42-2988
randomly oriented equiaxed grams are used to test the model CAMP CENTURY SURVEY 1986.
predictions. The work gives detailed descriptions of the Gundcstrup, N S.. it al, Oct 1987, 14(3), p.281-288, FAST ICE, ICE PILEUP, ICE OVERRIDE. ICE
methods used to quantify each model 24 refs. LOADS, OCEAN CURRENTS, WIND FACTORS,
MP 2326 Clauser, H.B., Hansen, B.L., Rand, J.H. SEASONAL VARIATIONS. ICE SHEETS, PRES-

MP-2564 2SURE RIDGES.
BOREHOLES, SURFACE MIGRATION, An overview of shore ice pile-up and ride-up obscrations

PRECIPITATION RATE. 1REOES , ICE IVLI is presented and the forces associated with ice rubble formation
Koh, G., ct al, Feb. 1988, 15(), p 8992, 7 ref. REMOTE SENSING, ICE MECHANICS, VELOCI are discussed Historical and recent observations indicate
Lacombe, J., Hutt, D.L. TY, TOPOGRAPHIC FEATURES, DRILLING, that the onshore movement of ice is generally a spring
422293GREENLAND-CAMP CENTURY. or fall eent associated With wind and/or ater drning
SNOW ACCUMULATION. PRECIPITATION Directional sarsc)s of the bore.hole at Camp Centur). Green- forces The occurrence of this phenomenon is relatisely

land Were made in 1966. 1967 and 1969. From these unpredictable and has resulted in the destruction of structures
GAGES, SNOWFALL, MEASURING INSTRU- rve)s a surface elocity of 5 5 es yr in the direction and loss of life The anal)ticasl and experimental work
MENTS, VELOCITY ; 0 deg was computed The position of the 60 m metcoro- undertaken to date tends to show that lo. dniing forces

logical tower near the bore.hole was measured in 1977 and per unit width can cause shore ice pile-up or ride-up. but
MP 2327 1986 with satellite navigation equipment These measure- that high concentrated forces can occur during such events
MEASURED INSULATION IMPROVEMENT mcnts show a surface %elocit, of 3 5 myr in the direction along local areas of resistance An analysis of the ice
POTENTIAL FOR TEN U.S. ARMY BUILDINGS. 235 deg. Measurement of the surface topography in 1986 sheet failure process is given whi.h indicates that the average
Flanders, SN., 1987, No.922. Thermal insulation, shows the bore-hole is situated on a local sloping ii.e divide ice rubble building force per unit Width is a function of

materials and systems A conference sponsored by A differential magnetometer was used to locate the drill rubble height, to a power betwecn I and 2. depending on
towcr Hand augerrnq setificd the location and showcd the total ice sheet Width undergoing failure

ASTM Committee C-16 on Thermal Insulation, Dal- the drill tower was buried 6.3 to 7 as beneath the 1986
las, TX, 2-6 Dec. 1984 (Proceedings1. Edited by snow surface, as expected from the depth-age relation The
F.I. Powell and S.L. Matthews, p.202-220, 6 rcf casing was not identified Extension of the casing to MP 2337
42-2412 the snow surface and resurvey of the bore-hole will provide WE1rING OF POLYSTYRENE AND URE-
THERMAL INSULATION, BUILDINGS, HEAT urgently needed inrormation on the variation of ice flow THANE ROOF INSULATIONS IN TIlE
TRANSFER, MILITARY FACILITIES, CONVEC- with depth LABORATORY AND ON A PROTECTED MEM-
TION. HEAT FLUX, ACCURACY, ECONOMIC NIP 2332 BRANE ROOF.
ANALYSIS, THERMAL CONDUCTIVITY AIRBORNE ELECTROMAGNETIC SOUNDING Tobiasson, W, ct al. Oct. 1987. 11(2). p,108-119, 13
As-built drawings and handbook calculatiMons of R alues OF SEA ICETHICKNESS AND SUB-ICE BATH- refs. For another source see 42-2926
arc often inadequate bases for investment decisions regarding YMETRY. Grcatorex, A., Van Pelt. D.
improved insulation of U.S. Army building%. Reported Kovacs, A.. et al. Oct. 1987. 14(3), p.289-311. For 42-3182
field and laboratory experience indicates that a technique another sourc see 42-2551 21 rets. ROOFS. INSULATION. CELLLLAR PLASTICS.
emplo)ing surface-mounted heat flux sensors (IIFSs) in con-
junction with infrared thermography (IRT) can yield reliable Vallcau. N C.. Holladay. 3.S.
estimates of R values This technique employs IRT to 42-2565
position HIFSs and thermocouples at representative locations ICE COVER THICKNESS. SUBGLACIAL OBSER- MP 2338
on walls and roofsor attics to acquire heat flow and temperature VATIONS. ELECTROMAGNETIC PROSPECT- RADIOGLACIOLOGY BY V.V. BOGORODSKII,
data for estimating R values This paper repoits on the ING. AIRBORNE RADAR. SNOW COVER ET AL.
application of this technique at rt. Carson. Colorado. and TtIICKNESS. ICE CONDITIONS. SOUNDING Jczck. K C.. Jan 1988. 690). p 55-56. Book review
Ft. Richardson. Alaska. to 8 family housing units, a temporar) For the book being reieweSd see 40-1650.
office building. and a barracks infrared thermography SEA ICE. PROFIL.S. UNITED STATES-ALAS- 4 h-g0.

of these buildingsdetected few thcrmalanomahcs.bitmcasur. KA PRUDIOE BAY 42-3070
ment Of R~Vef3l Wal1s With ISt and thcrrmouptcs (t)pill) A study was made in Msa) 1985 to detcrmine the fcasibility GLACIER ICE, AIRBORNE RADAR, RADAR

at 6 locations spaced vertically on each wall) resealed signifi of using an airborne elcctromagnetic sounding system for ECHOES. GLACIOLOGY, PIIOTOINTERPRE-
cant variation in estimated R values, this sriaiion is atiributa- profiling sea acc thmikncss and the sub ice water depth and TATION. GEOPHYSICAL SURVEYS, ICE PHY-
bie to convection. ecn within fully insulated wallt This conductirti. The study was made in the area of I'rudhoe SICS.
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MP 2339 MP 2344 MP 2347
KINETIC FRICTION OF SNOW. ALASKA SAR FACILITY. EVALUATION OF AN OPERATIONAL ICE
Colbeck, S.C., 1988, 34(116), p.78-86, 18 refs. Weeks, W.F., et al, International Conference on Port FORECASTING MODEL DURING SUMMER.
42-3334 and Ocean Engineering under Arctic Conditions, 9th, Tucker, W.B., et al, International Conference on Port
METAL SNOW FRICTION, WATER FILMS, Fairbanks, AK. Aug. 17-22, 1987. Proceedings, and Ocean Engineering under Arctic Conditions, 9th,
SNOW COVER, SNOW MELTING, GRAIN SIZE, Vol.I. Edited by W.M. Sackinger and M.O. Jeffries. Fairbanks, AK, Aug 17-22, 1987 Proceedings,
TEMPERATURE EFFECTS, VELOCITY, SHEAR (Port and ocean engineering under Arctic conditions), Vol 1. Edited by W.M Sackinger and M 0 Jeffrtes
STRENGTH, FRICTION, ANALYSIS (MATH- Fairbanks, University of Alaska, Geophysical Insti- (Port and ocean engineering under Arctic conditions),
EMATICS). tute, 1988, p.103-110, 16 refs. Fairbanks, University of Alaska, Geophysical Insti-
Three components of the kinetic friction ofsnowaredescribed 42-3549 tute, 1988, p.159-1 74, 10 refs.
but only the lubncated component of friction is treated ICE WATER INTERFACE, REMOTE SENSING, Hibler, W.D., Ill.
in detail. This component depends upon the thickness DRIFT, AIRBORNE RADAR, ICE MECHANICS, 42-3554
of water films which support a slider on snow grains over SEA ICE ICE FORECASTING, DRIFT, ICE CONDITIONS,
a small fraction of its area The thickness of the film
deretses with ambient temperature in a manner which is A short description is given of the general characteristics ICE EDGE, SEASONAL VARIATIONS, MOD-
sensitive to the thermal conductivity of the slider. The of the ice/ocean and applications demonstrations research ELS, SEA ICE.
minimum value of friction at any temperature is reached programs that are anticipated as part of the Alaskan SAR The Polar Ice Prediction System (PIPS) is an ice forecasting
at an intermediate value of speed because friction decreases Facility (ASF) program Also described are the characteris- model run on a daily basis at the U S Navy's Fleet Numerical
as the slider first begins to move and the films form but tics of the three satellite SAR (Synthetic Aperture Radar) Oceanographic Center (FNOC). The model was originally
then increases at higher speeds because of the shear resistance systems that will supply data to the ASF and the design developed by Hbier (1979) and subsequently modified by
At sub-fteezing temperatures a small area in the front part and analysis capabilities of the different components of the Preller (1985) to run on FNOC's Cyber 205 Atmospheric
of the slider is dry and the friction is high. Once the ground station, forcing fields are derived from the Naval Operational Global
water film is formed it increases in thickness towards an Atmospheric Prediction System (NOGAPS). PIPS is run
eq,,ilibrium value which can be very sensitive to slider proper- on a 127-km resolution 47 x 25 grid. which covers the
tes, speed, and temperature. It appears that the mechanisms entire Arctic Basin and substantial parts of the Greenland
may be very different for hydrophobic and hydrophilic sliders and Norwegian Seas The system produces forecasts of
From the equations derived here it is clear why friction ice drift, thickness, concentration and divergence at 24-hr
decreases with repeated passes over the same snow. intervals out to 144 hr (6 days). Although PIPS is run

MP 2345 on a daily basis, the concentration field is initialized weekly

MP 2340 AIRBORNE MEASUREMENT OF SEA ICE using a digitized version of the concentration analysis field
M AESUBE TH MEAY prepared by the Naval Polar Oceanography Center at Suitland.

WOOD-FRAME ROOFS AND MOISTURE. THICKNESS AND SUBICE BATHYMETRY. Maryland The s)stem's ability to forecast ice drift, concen-
Tobiasson, W., Mar. 1988, 3(3), p.33-37. Kovacs, A., et al, International Conference on Port tration and ice edge location was assessed for the period,
42-3397 and Ocean Engineering under Arctic Conditions, 9th, from June 15 to October 15. 1986. The PIPS drift predic.
ROOFS, MOISTURE, WOODEN STRUCTURES. Fairbanks, AK, Aug. 17-22, 1987. Proceedings, tions were generally excemie,. although the predicted drift

Vol.1. Edited by W.M. Sackinger and M.O. Jeffries. directions were reasonable Mean conccntration differences
between the PIPS forecats and the anal)ses were about

MP 2341 (Port and ocean engineering under Arctic conditions), 12% Although ice edge location was reasonably predicted
VIBRATION ANALYSIS OF A DEW LINE STA- Fairbanks, University of Alaska, Geophysical Insti- in most c.ses, the model demonstrated a trend of rapid
TION. tute, 1988, p.I 11-120, 8 refs. ice retreat in the Chukchi and bost Siberian Seas that was
Haynes, F.D., et al, International Modal Analysis Valleau, N.C. unrealistic.
Conference, Kissimmee, Florida, Feb. 1-4, 1988. 42-3550
Proceedings. Vol.2, Schenectady, Union College, ICE COVER THICKNESS, AIRBORNE EQUIP-
1988, p.1513-1518, 5 refs. MENT, ELECTROMAGNETIC PROSPECTING, MP 2348
Tobiasson, W., Morse, J.S. SOUNDING, SEA ICE, PROFILES. EXPERIMENTAL DETERMINATION OF THE
43-6 A pilot study was made in May 1985 to determine the FRACTURE TOUGHNESS OF UREA MODEL
TELEMETERING EQUIPMENT, ANCHORS, VI- feasibility of using an airborne electromagnetic sounding system ICE.
BRATION, SNOW MECHANICS. for profiling sea ice tiickness and the subice water depth Bentley, D.L., ct al, International Conference on Port

and conductivity. The study was made in the area of
Prudhoe Day, Alaska The multi.frequency airborne electro- and Ocean Engineering under Arctic Conditions, 9th,

MP 2342 magnetic sounding system consisted of control and recording Fairbanks, AK, Aug. 17-22, 1987. Proceedings,

GLACIOLOGICAL INVESTIGATIONS USING electronics and an antenna The electronics module was Vol 1 Edited by W M Sackinger and M 0 Jeffries.
THE SYNTHETIC APERTURE RADAR IMAG- installed in a helicopter and the 7-m-long tubular antenna (Port and ocean engineering under Arctic conditions),

was towed, beneath a helicopter, at about 35 m above the Fairbanks, University of Alaska, Geophysical Insti-
ING SYSTEM. ice surface Examples of the profiling results are presented. tute, 1988, p.289-297, 16 refs.
Bindschadler, R.A., et al, 1987, Vol 9, Symposium on they indicate that. for the electromagnetic system used. both Sodhi. D.S., Dcmpsey, 3 P.
Remote Sensing in Glaciology, 2nd, Cambridge, Sep. first-year and second-year sea ice could be profiled. but 42 3565
8-9 and 11-12, 1986. Proceedings, p.1 1-19, 19 refs the resolution decreased as the ice became rough This 42-3565

8-9 nd11-1, C 98awf roceeings J. 1-decrease w3associated with the large footprnt of the system, ICE CRACKS, ICE MODELS. UREA, ICE SOLID
4eze42 Cwhich effectively smoothed out the sea ice relief Under- INTERFACE, OFFSHORE STRUCTURES,
41-4428 ice water depth was determined, as was seawater conductivity LOADS (FORCES), FRACTURING, EX-
ICE SHEETS, REMOTE SENSING, GLACIOLO- The results of the feasibility study were considered highl) PERIMENTATION, ICE LOADS, ICE COVER
GY, AIRBORNE RADAR, ICE SURFACE, ICE encouraging and further system development is therefore THICKNESS, FLEXURAI. STRENGTH.
CREEP, CREVASSES, ICEBERGS, LAKE ICE, warranted
RIVER ICE, LANDSAT, GREENLAND. The use of different types of model ice io examining ice/struc-

ture interactions requires a better understanding of the fracture
Numerous examplesof synthetic aperture radar ISAR) Imagery behavior of these materials in order to accurately interpret
of ice sheets are shown and prominent features of glaciological the results of model tests There haie been only a limited
importance which appear in the images are discussed. Fea- number of fracture tests performed on niodel ice A
tufsr which can be identified include surface undulations, preliminary esperimental stud) of the fracture toughness
ice-flow lines, crevuases, icebergs, lakes, and streams (esen of the urea.doped model ice used in the test basin at CRREL
lakes and streams which are inactive or cosered by snow). NIP 2346 has been completed. An "in.Situ" wedgr.loaded TDCB
and possibly, the extent of the ablation and wet snow zone ELECTROMAGNETIC MEASUREMENTS OF A (tapereddouble-uantilevcr bcain)specn geometry was hos-
SAR images presented here include both L-band data from
the Seasat satellite and X-band data from an airborne radar SECOND-YEAR SEA ICE FLOE. en An expressin for the fracture toughnss as a function

These two data sets .verlap at a part of eastern Greenland Kovacs, A ct al, International Conference on Port of applied load. specimen georetry. and ice thickness was

where a direct omparison can be made between two images and Ocean Engineering under Arctic Conditions, 9th, developed usmg a finite element program

Comparison is also made between SAR and Landsat images Fairbanks, AK, Aug. 17-22, 1987. Proceedings,
in western Greenland. It is concluded that SAR and Vol.I. Edited by W.M. Sackingcr and M.O. lcffrics. NIP 2349
Landsat are highly complementar) instruments, Landsat in- (Port and oc an engineering under Arctic conditions), MPU C L AU
ages contain minimal distortion white SAR's all-weather Farbanks, University of Alaska, Geophysical Inst-ACQUISI-
day/slght capability plus its ability to penetrate snow proside TION SYSTEM FOR A HYDRAULIC FLUME.
glaciologists with an additional and 'cry powerful tool for tutc, 1988. p 121-136, 7 refs abTilanSky, Li Internatinal Instiuntcntation Sym.
research. Morcy, R.M. "aiasy nentinlIsrmnainSm

42-3551 posium, 34th. Albuquerque. NM, May 2-6. 1988.

MP 2343 ICE FLOES. ELECTROMAGNETIC PROSPECT- Proceedings, Research Triangle Park. NC. Instrument

RATIONAL DESIGN OF SLUDGE FREEZING ING. SEA ICE, ICE COVER THICKNESS. DIE- Society f America. 1988. p 453-460, 2 rcf
BEDS. LECTRIC PROPERTIES, BRINES, ATTENUA- CHANNELS (WATERWAYS). ICE FORMATION.Martel, CJ., 1988 Joint CSCE-ASCE National Con- TION. FRAZIL ICE. ICE MEC ANICS. TE MPERA-

ference on Environmental Engineering, Vancouver. Impulse" radar and ice property data were obtained on
B.C,July3-I5, 1988 Proceedings. EdtdbySC a second-year sea ice floc These data %cre used to TURE EFFECTS. DATA PROCESSING. ICE AC-

WcMelop a relationship for estimating the ice thickness from CRETION. EXPERIMENTATION
Liptak, J.W. Atwater and D.S. Mavinic. Montreal. ;ust the two-way time-of.flight of the impulse radar elecIrosiag-
Quebec, Canadian Society for Civil Engineering, 1988. netic sa%,eet traseling from the surface to the ice "botton"
p.575-581, 6 refs. and back to the surface The relationship developed allows NIP 2350
42-3536 etnaton (if the thitkness of sea ice from about I to COMPARISON OF EXTRACTION TECHI-
SLUDGES, WASTE TREATMt;NI, WATER 8 m. with or without a h,, cocr fhr data revealed NIQUES FOR MUNITIONS RESIDUES IN
TREATMENT, FREEZING, FRE.ZE TIIAW C- that the apparent dielectric constant of sea ice decreased

with increasing ice thickness until the thickicxs reached SOIL.
CLES, ICE CRYSTAL FORMAION. IMPU'RI- about 4 in For sea ice thicker than 4 in. the apparent Jenkins. 'T.F. ct al. Ma) I. 1987. 59(9). p.1326-1331.
TIES. dielectric constant became relatiely constant With the 23 refs.
A new unit operation fur sludge dewateting called a frcczng use of a inoel for determining the electromagnetic 1rnifrt..5 Grant. CI..
bed is described. This operatioa uses the natural easonil (if sea ice from is physical properties. As determined from 42-3737
temperature changes in cold region, to freeze and thaw i.e .orc%. the electromagnetic propertict were calculated %ersus
the sludge. Equations for predicting the deign depth depth The mitlel results were thzn compared with the SOIL POI.l.L IlION, MIl I'AR OI'ERAIION.
of the bed are presented along with an esaniplc of how ele.trmomagnetc propertic dtcrmined from fiel measure- SOIL COMPOSITION. CIIFI:IC \1 AN %I YSIS.
they can be used nicnts The twio result, wcre in g xvt agreement C,)UNTERMEASURES
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MP 2351 MP 2355 MF 2361
DATA ACQUISITION FOR REFRIGERATED FOX PERMAFROST TUNNEL: A LATE QUAT- : iICROSTRUCTURE OF 7ROZEN SOILS EX-
PHYSICAL MODEL ERNARY GEOLOGIC RECORD IN CENTRAL AMINED BY SEM.
Zufelt, J.E., National Conference on Microcomputers ALASKA. Kumai, M., International Con.,rence on Permafrost,
in Civil Engineering, 5th, Orlando, Fl., Nov. 1987. Hamilton, T.D.,etal, June 1988, 100( 6),p.94 8 -9 69 ,70 Sth, Trondheim, Norway, Aug. i-5, 1988. Proceed.
Proceedings. Edited by W.E. Carroll, E19873, refs. ings. Vol.1. Edited by K. Scnne -et, Trondheim, Nor-
p.338-341, 3 refs. Craig, J.L., Sellmann, P.V. way, Tapir Publishers, (19881, p..'90-395, 8 refs.
43.8 42-3857 42-4049
LOCKS (WATERWAYS), RIVERS, WINTER OP- PERMAFROST, TUr' NELS, GEOLOGIC STRUC- FROZEN GROUND PHYSICS, "OIL STRUC-
ERATION, NAVIGATION, HYDRAULIC TURES, QUATERNARY DEPOSITS. TURE, MICROSTRUCTURE, SCAi ,'rING ELEC-
STRUCTURES, MODELS. TRON MICROSCOPY, X RAY ANALYSIS, CLAY,

MP 2356 POROSITY, ICE SUBLIMATION, CHEMICAL
DIELECTRIC PROPERTIES OF STRAINED ANALYSIS, GR IN SIZE.

MP 2352 ICE. 1: EFFECT OF PLASTIC STRAINING. Physical properties of bentonite, dickite and sand aa..ples

Itagaki, K., Mar. 1987, 48(3 Suppl.), Symposium on for freezing experiments were examined with a scanning
VENTS AND VAPOR RETARDERS FOR ROOFS. the Physics and Chemistry of Ice, 7th, Grenoble, electron microscope (SEM), and elemental compositions were
Tobiason, W., Nov. 1987, 40(11), p80-90, 22 refs. rrance, Sp. 1-5, 1986. C1 roceedings, P

.1
03

"1
47

,  
measured with a r ss -ray(odX) analyzer.

For another source see 41-4575. 5 refs, With French summary. clay with thin, crumpled and folded structures The soil
42-3792 samples with relatively high water contents were frozen.

ROOFS, AIR LEAKAGE, MOISTURE, VENTILA- ICF ELECTRICAL PROPERTIES, ICE RELAXA- and the frozen characteristics were examined with the SEM
TION, INDOOR CLIMATES, WATER VAPOR, TION ICE PLASTICITY, DIELECTRIC PROPER. equipped with a cold stage SEM images of frozen bentote
AIR TEMPERATURE, CONDENSATION, TIES, 'STRAIN TESTS. and dickite showed characteristic seregated ice and coagulated
COUNTERMEASURES, HUMIDITY. The effect of plastic straining on single crs soil patterns formed dunrg freezing processes and porous

t Of of W sie structures formed during the sublimation stage of ice in
exmined. As strain increased plastically, relaxation frozen soils. However, frozen sand showed no typical
strength increased linearly as the relaxation time increased ice segregation and sand prain coagulation because of the

large grain size The freeze sublimation process of frozen
MP 2353 SURFACE MP 2357 clay and silt increases the permeability to water vapor because
VERIFICATION TESTS OF THE SURACE DELECTRIC PROPERTIES OF STRAINED of the porous structure formation.
INTEGRAL METHOD FOR CALCULATING ICE. 2: EFFECT OF SAMPLE PREPARATION
STRUCTURAL ICE LOADS. Y "H0D
Johnson, J.B., et al, International Conference on Port K.
and Ocean Engineering under Arctic Conditions, 9th, Itagaki, K., et al, Mar. 1987, 48(3 Suppl.), Symposium

Fairbanks, AK, Aug. 17-22, 1987. Proceedings on the Physics and Chemistry of Ice, 7th, Grenoble, MP 2362

Vol.l. Edited by W.M. Sackinger and M.O. Jeffries Irance, Sep. 1-5, 1986. (Proceedings], p.149-153, METHOD FOR MEASURING THE RATE OF
(Port and oean enginering under Arctic conditions), 5 refs., With French summary. WATER TRANSPORT DUE TO TEMPERATURE
(Potandcea n nineeringof unisA, -eopcic ns), Lemieux, G.E. GRADIENTS IN UNSATURATED FROZEN
Fairbanks, University k, Geophysical Insti 42-3793 SOILS.
tute, 1988, p.449.456. 6 refs. ICE ELECTRICAL PROPERTIES, ICE CRYSTAL Nakano, Y., et al, International Conference on Perma-
42.3579 STRUCTURE, ICE SAMPLING, DIELECTRIC frost, 5th, Trondheim, Norway, Aug. 2-5, 1988. Pro-

ICE LOADS, OFFSHORE STIR UCTURES PROPERTIES, STRAIN TESTS, FREEZING. ceedings, Vol 1. Edited by K. Senneset, Trondheim,

STRESSES, ICE CRACKS, EXPERIMENTATION' Since most commonly used sample preparation methods for Norway, Tapir Publishers, (19881, p.412-417,7 refs.
MASR IN INSRUMETS, ACURIM A , 'ice dielectric studies involve rather heavy mechanical straining, rice, A.R.
MEASURING INSTRUMENTS, ACCURACY, ICE the effects of straining were studied and compared with 42-4053
SHEETS. more strain.free sampli preparation methods. TEMPERATURE GRADIENTS, FROZEN
Experiments were conducted to determine the accuracy of GROUND TEMPERATURE, SOIL WATER MI-
calculating ice loads on offshore stry-tures using ice stress MP 2358 GRATION, SATURATION, WATER CONTENT,
meaaurements and a surface inligral method Biaxially P
sensitive stress sensors were installed near an ice sheet edg PRELIMINARY STUDY OF FRICTION B& ANALYSIS (MATHEMATICS).
and a flat plate instrumented indentor was pushed against TWEEN ICE AND SLED RUNNERS. A new experimental method is introduced to determine the
the ice edge to simulate a distributed load on the boundar Itagaki, K., et a], Mar 1987, 48(3 Suppl.), Symposium rate of water movement caused by temperature gradients
of a aeml-infinite plate Two experiments were conducted on the Physics and Chemistry of Ice, 7th, Grenoble, in unsaturated frozen soils When a linear temperature
The first determined the agreement letween stress measure- France, Sep. 1-5, 1986. cProceedingsl, p.29

7
-301, distribuior, is imposed on a closed soil column with initially

ments and calculated results for the corresponding analytic 5 refs., With French summary. a unifoi water conti nt, a redistribution of water occurs
olution and examined the acura of the surface integral Lemiex in the c.. umn As time increases, die profile of watermethod. The second examined the influence of cracks , G.E., Huber, N.P. is stabilized to appr'sch a stationary profile, which is used

in the ice sheet on the accuracy of the surface integral 42-3811 to calculate tOre iate of water movement due to temperature
method The measured ice stresses were of the same ICE FRICTION, SLEDS, WATER FILMS, ICE grude-!, The theoretical justification of the method is
order but less than tho- Calculated using theory The MELTING, TEMPERATURE EFFECTS, LUBRI. prsented and the feasibility of the method is demonstrated
calculated indentor loads using the plane surface integration CANTS, MODELS. by experlments with a manrt-deposited clay.
were within 8 to 30. of th" measured loads. Calculated The effects of runn'r material and surface conditions on
loads using a cylindrical integration surface were only within the friction between runners and ice were studied by measuring
40 to 50% of the measured loads due to stress sensor resolution the velocity of a free-slidinf. slvd. Smooth runners showed
limitations. The surface integral method is a viable way Ioser friction at around -1 C than around -10 C as expected. MP 2363
to calculate structural ice loads using in-siltu stress measure. but the friction of rough runners showed little temperature MEASUREMENT OF THE UNFROZEN WATER
ments. Accuracy of the load calculations is limited by dependence.
the fidelity of representing the stress along the surface of CONTENT OF SOILS: A COMPARISON OF
the integration using widely-spaced stress measurements NMR AND TDR METHODS.

Smith, M.W, et al, International Conference on Per-
ON THE MICRONIETEOROLOGY OF SUR- mafrost, 5th, Trondheim, Norway, Aug. 2-5, 1988.
FACE HOAR GROWTH ON SNOW IN MOUN- Proceedings, Vol.l. Edited by K. Serineset, Trond-

MP 2354 TAINOUS AREA. heim, Norway, Tapir Publishers, c19 8 8
j, p.473-477,

MUKLUK ICE STRESS MEASUREMENT PRO- Colbeck, S.C., July 1988, 44(1-2), p.1-12, 16 refs. 10 refs.
GRAM. 42-3938 Tice, A.R.
Cox, G.F.N., et ai, International Conference on Port HOARFROST, SNOW SURFACE, SNOW AIR IN- 42-4064
and Ocean Engineering under Arctic Conditions, 9th, TERFACE, TURBULENCE. UNFROZEN WATER CONTENT, SOIL WATER,
Fairbanks, AK, Aug. 17-22, 1987. Proceedings, FROZEN GROUND, TEMPERATURE EFFECTS,
Vol.l. Edited by W.M. Sackinger and M.O. Jeffries. MP 236C DIELECTRIC PROPERTIES, EXPERIMENTA.
(Port and ocean engineering under Arctic conditions), NATURAL GROUND TEMPERATURES IN UP- TION. NUCLEAR MAGNETIC RESONANCE,
Fairbanks, University of Alaska, Geophysical Instt- LAND BEDROCK TERRAIN, INTERIOR ALAS- REFLECTIVITY, WATER CONTENT.
tute, 1988, p.457-463, 8 refs. KA. A laboratory testing program was carried out to compare
Johnson, J.B., Bosworth, H W, Vincent, TJ Collins. C.M., et al, International Conference on Per. to independent methods for determining the unfrozen water
42-3580 mafrost, 5th, Trondheim, Norway, Aug 2.5, 1988. content of soit With the TDR method, the unfrozen
ICE LOADS, ARTIFICIAL ISLANDS, STRESSES, Proceedings, Vol.l. Edited by K. Senneset, Trond- , ater riotent is inferred from a calibration curve of apparent
TENSILE PROPERTIES, COMPRESSIVE PROP- heim, Norway, Tapir Publishers. (19883, p 56-60, 20 dielectric constant versus volumetric water content. determined

by experiment Previously, precise calibration of the TDRERTIES G, IEALICE MECHANICS ICE refs. technique was hindered by the lack of a reference comparison
STRENGTH, ICE SALINITY, SHEAR STRESS, Haugen, R.K., Kreig, R.A. method, %h:ch NMR now offers This has provided a
BEAUFORT SEA. 42-3984 much greater scope for calibration. including a wide range
During the spring of 1985, 23 biaxisl ice stress sensors TAIGA, PERMAFROST THERMAL PROPER- ofsoil type' and temperature (unfrozen water content) The
were deployed at seven sites around Mukluk. a man-made TIES, SOIL TEMPERATURE, DISCONTINUOUS results of the tesing program )iclded a relationship between
gravel island in Harrison Bay in the Beaufort Sea The PERMAFROST, SLOPE ORIENTATION. VEGE. dielectric constant and volumetric unfrozen water content
maximum measured compressive and tensile stresses ere that is targel unaffected by soil type, although a subtle
240 and 340 kPa. respectively However, stresses re TATION, ALTITUDE, TOPOGRAPHIC EF- but apparent (:ependency on the texture of the soil was
usually less than 100 kPa and seldom exceeded 200 lips FECTS UNITED STATES-ALASKA. noteid, It is suggestcd that this effect originates from
There were no major storms, and net ice motions varied Surface and subsurface ground temperature measurements the locr valued dictlctnc constant for adsorbed soil water.
from I 6 to 5 3 in during the measurement progran. While were made in drill holes representing a variety of permafrist,- In spitc of this the general equati -esented may be
significant warming of the ice sheet occurred during the non-permafrust. slope exposure. elevation, vegetation, and considered adequate for most practical p ,As The stand.
latter part of the study, thermal ice stresses were much soil conditions within the upland taigs of interor Alaska ard crrr estimate s 0015 cu emicu cm. .,.hough. if desirable.
lower than those previously measured in Mackenzie Bay Algorithms representing equivalent latitude and air tem- -his may e reduced by calibrating for individual soils Brief
This may be due to the fact that the i-. in larnson Bay perature/elcvation relationships are developed to more preirie. guidelines tin system and probe design are offered to help
was more saline and had a lower modulus and yield strength ly define permafrost, non-permafros botndaries wi'h this cnsurc that utc of the TI)R mcthiid sill give results consistent
than the ice in Mackenzie Bay. complex terrain. sith the rclatimnthip prented
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MP 2364 the electrical properties of permafrost beneath the coastal MP 2370
bluff and adjacent tundra are rapidly modified by coastal EFFECr OF VARIABLE THERMAL PROPER-BOR HOLE O VESTI TIONS OF THE ELE- erosion and penodic flooding during storms. Along oneT

TRICAL PROPERTIES OF FROZEN SILT. It changes corresponded with TIES ON FREEZING WITH AN UNFROZEN
Arcone, S.A., et al, International Conference on Per- the configuration of the top of ice-bonded permafrst observed WATER CONTENT.mafroet, 5th, Trondheim, Norway, Aug. 2-5, 1988. by Baker (1987). Modetin supported by the control data Lunardini, V.J., International Conference on Perma-
Proceedings, Vol.2. Edited by K. Senneset, Trond- permitted a close interpretation of the position of the top frost, 5th, Trondheim, Norway, Aug. 2-5, 1988. Pro-
helm, Norway, Tapir Publishers, [1988], p.910.915, of ice-bounded subse permafrost and provided a range of ceedings, Vol.2. Edited by K. Senneset, Trondheim,
16 refs. real resistivities for offshore materials. Norway, Tapir Publishers, 19883, p.1127-1132, 17

Delaney, A.J. refs.
42-4148 42-4189
FROZEN GROUND PHYSICS, ELECTRICAL FREEZING POINTS, THERMAL CONDUC'TIVI-
PROPERTIES, BOREHOLES, GROUND ICE, MP 2367 TY, UNFROZEN WATER CONTENT, HEAT
FROZEN GROUND TEMPERATURE, DIELEC- FROST HEAVE FORCES ON H AND PIPE TRANSFER, PERMAFROST THERMAL PP OP.
TRIC PROPERTIES, ATIENUATION, SEDI- FOUNDATION PILES. ERTIES, PHASE TRANSFORMATIONS, TEM-
MENTS, WATER CONTENT. Buska, J.S., et a), International Conference on Perma- PERATURE EFFECTS, GROUND THAWIG,

The ~ ~ ~ i dieecri frosst-,n anSteuainrteohrtrdo Tronidheim, Norway, Aug. 2-5, 1988. Pro-AN LSS( THM IC)
Tshes in frozen Fairbanks silt have been measured between frot, 5th, , many teI s undergo phase change at a fixed tempera
oreholes 12 in deep and spaced between 4.4 and 17 6 ceedgs, Vol.2. Edited by K. Senneset, Trondheim, lure. the variation of unfrozen water with temperature causes
im. The ranges for volumetric ice content and temperature Norway, Tapir Publishers, (19881, p.1039-1044, 6 a soil system to freeze or thaw over a finite temperature
were 44 to 79% and -60 (surface, early Apr.) to .0.7 C refs. range. Enact and approximate solutions are given for
(bottom) respectively. The pulses lasted approximately Johnson, J.B. conduction phase change of plane layers of soil with unfrozen
30 ns, had a power spectrum centered near 100 MHz, 42-4173 watercontentsthatvarylinearlyand uadraicallywithtemper-
and were transmitted and received at the same depth Die- FROST HEAVE, PILE EXTRACTION, PIPELINE ature The temperatures and p ase changez depths are
lectic constants were determined from the propagation timesignificantly from those predicted for the
delay of the the leadin8 edge and there was no significant SUPPORTS, SHEAR STRESS, LOADS (FORCES), constant temperature (Neimann) problem The thermal
dispersion. Attenuation rates (dBIm) were determined ACTIVE LAYER, ADHESION, FOUNDATIONS, conductivity and specific heat of the soil within the mushy
by comparing signal levels received between different borehole AIR TEMPERATURE, FROZEN GROUND TEM- zone vaned as a function of unfrozen water content. The
pairsandwereadjustedfor eometricspreadinglosses Con- PERATURE, UNITED STATES-ALASKA- effect of specific heat is neghgible and the effect of variable
current borehole dc resistivity measurements allowed estimates FAIRBANKS. thermal conductivity can be accounted for by a proper nhoice
of the separate contributions of various loss mechanisms lie magnitude and variation of forces and shear stes' of thermal properties used in the constant thermal property
The results show the dielectric constant to vary between T'e maont an in Farcs and she strees
4.3 and 7.0 and to correlate well with the volumetric ice caused by frost heaving in Fairbanks silt and the sdfreeze solution

content, but not with temperature. Average attenuation effects of a surface ice layer soda gravel layer, were determined MP
rates at any particular depth vaned between I 4 and 4 0 as a function of depth along the upper 2 75 m of a pipe 2371
dBm. The lowest values occurred in the sections with pile and an H pile for three consecutive winter seasons TRIAXIAL COMPRESSIVE 9rRENGTII OF

the higher ice content No more than 08 dB/m could (1982.1985) The peak frost heaving forces on -lc H FROZEN SOILS UNDER CON'.zTANT STRAINhe ui each winter were 752, 790 and 802 kN Peak RATES.
be ascribed to conductive absorption losses. suggesting that pile dlurinachwne ee72 9 ad82k ek RTS
caettering is an important loss mechanism frost heaving forces on the pipe pile of 1118 and 1115 Zhu, Y., et al, International Conference on Permafro-t,kN were determined only for the second and third winter 5th Trondhein, Norway, Aug. 2.5, 1988. Proceed-

seasons. Maximum average shear stresses acting on the h
MP 2365 pipe pile were 627 and 972 kPa for the second and third ings, Vol.2. Edited by K. Senneset, Trondheim, Nor-
SEASONAL VARIATIONS IN RESISTIVITY winter seasons. The surficial ice layer may have .ontributed way, Tapir Publishers, 119881, p.1200-1205b, 10
AND TEMPERATURE IN DISCONTINUOUS 15 to 20% of the peak forces measured oo the piles The refs.
PERMAFROST. gravel layer on the H pile contributed about 35% of the Carbee, D.L.
Delaney, A.J., et al, International Conference on Per- peak forces measured. 42-4204
mafroat, 5th, Trondheim, Norway, Aug. 2-5, 1988. FROZEN GROUND STRENGTH, STRAIN
Proceedings, Vol.2. Edited by K. Senneset, Trond- TESTS, COMPRESSIVE PROPERTIES, FROZEN
helm, Norway, Tapir Publishers, [1988,, p.927-932, GROUND MECHANICS, STRESSES, SANDS,
16 refs. DEFORMATION, LOADS (FORCES), SHEAR

Sellmann, 1., Arcone, S.A. MP 2368 STRENGTH.
42-4151 NEW FREEZING TEST FOR DETERMINING Traxial compressive strength tests %cre conducted on remold-
DISCONTINUOUS PERMAFROST, PERMA- FROST SUSCEPTIBILITY. ed. saturated Fairbanks silt and Northw, st sand taken from

FROST THERMAL PROPERTIES, ELECTRICAL Chamberlain, E.J., International Conference on Per- Alaska under various constant strain rates ranging from 5-
RESISTIVITY, FROZEN GROUND PHYSICS mafrost, 5th, Trondhesm, Norway, Aug. 2-5, 1988. 27/10.000.000 to 9641 i0.000 s and ronfining pressures up
BOREHOLES, SEDIMENTS, UNFROZEN Proceedings, Vol.2. Edited by K. Senneset, Trond- to 3 43 MPa at -2 C The average dry density of the

BOREOLE, SDIM NTS UNROZE hem, orwy, api Pubishrs,(1981,p.145- samples tested were 1 20 glcu cm for silt and 1.52 g/cu
WATER CONTENT, GRAIN SIZE, FROZEN helm, Norway, Tapir Publishers, 1988, p.1045- cm for sand, respectively. t was f(oud that. within the
GROUND TEMPERATURE. 6 refs. range of confining pressure employed, the maxi, sum deviator
Electrical resistivity and temperature were measured in two 424S4stress for the silt did rot vary.
12.2-m-deep boreholes in interior Alaska in perennially frozen FROST RESISTANCE, SOIL FREEZING, PAVE-
ice-rich silt and in coarse-grained allvium Seasonal tem- MENTS, FROST HEAVE, ARTIFICIAL FfREEZ- MP 2372
perature and resistivity changes wese most noticeable in ING, TESTS, FREEZETHAW CYCLES, TEMPrR- DEVELOPING A THAWING MODEL FOR
the upper 6 m at both sites, with 'esistivity varying more ATURE CONTROL, EQUIPMENT. SLUDGE FREEZING BEDS.
than several thousand ohm-m during .ne year Resistivity A new freezing test for determining the frost susceptibility Martel, C.J., Intcrnational Conference on Perm.frost,
profiles were compared with litholoiy, temperature and moo- of soils used in pavement systems is desined to supplant 5th, Trondheim, Norway, Aug. 2-5, 1988. Proceed-
ture content. At the alluvium sit' rervstivity and grain the standard CRREL freezing test This new te: cats ings, Vol.2. Edited by K. Senneset, Trondheim, Nor-
size strongly correlated Val-jes roagi.g over 10,000 ohm- the time required to determine frost susceptibility in half way, Tapir Publishers, 9883, p.14261430, 7 re>.

ms occurred with narse-grained material and values an order It also all.is for the determination of both the frost heave 42-4247
of magnitede lower occurred in the fine-grained material and thaw oeakening susceptibilities and considers the effects
section At the icerich silt site, resistivity values were of freze.tlhaw cycling. The new freezingtest alsoeliminates SLUDGES, THAW DEPTH, FREEZE THAW CY-
generally lower, but in agreement with values for the fine- much of ithi .riability in test results by completely automating CLES, WASTE TREATMENT, WATER TREAT-
frained part of the alluvial section Lithologic variations the temperature control and the data obscrvations MENT. MATHEMATICAL MODELS, FORE.
In the discontinuous permafrost zone can be as important CASTING, DRYING, FREEZING.
as the high permafrost temperatures and correspondingly
large unfrozen water contents in accounting for significant This paper presents the development of a model tha. an

seasonal resistivity changes in fine-grained sediment, be used to predict the thawing dsin depth of a sludge
freezing bed. A sludge fr, eying bed is a new unit operation

MP 2366 MP 2369 for dewatering sludges from water and wastewater treatment

D.C. RESISTIVITY ALONG THE COAST AT USE OF GEOIEXTILES TO MITIGATE FROST plants Prehminary results obisined from ndot-scale frez.

PRUDHOE BAY, ALASKA. HEAVE IN SOILS. ing bed indicate that this . tel is valid.

Sellmann, P.V., et al, International Conference on Per- Henry, K., International Conference on Permafrost, MP 2373
marfrost, 5th, Trondheim, Norway, Aug. 2-5, 1988 5th, Trondheim, Norway, Aug. 2-5, 1988. Proceed- OBSERVATIONS OF MOISTURE MIGRATION
Proceedings, Vol.2. Edited by K. Sennesct, rrond- togs. Vol 2 Edited by K Scnneset, Trondhetm, Nor. IN FROZEN SOILS DURING THAWING.
hesm, Norway, Tapir Publishers, (19881, p.988-993, way. Tapir Publishers. C19883, p 1096-1101. 14 refs. Cheng, G.. -t al. International Conference on Perma-
II refs. 42-4183 frost, SthTrondhcim, Norway, Aug. 2-5, 1988. Pro-
Delaney, A.J., Arcone, S.A. FROST HEAVE. FROZEN GROUND MFCHAN- ceedings, VI I. Edited by K. Scnnesct, Trondheim,
42-4162 ICS, MATERIALS. GRAIN SIZE, WATER TABLE. Norway, Tapir Publishers. C19881, p.308-31

2 , 14
SUBSEAPERMAFROST, PERMAFROSTDISTRI- COUNTERMEASURES, SOIL WATER MIGRA. refs.
BUTION, TUNDRA, MODELS, PERMAFROST TION. CAPILLARITY. POROSITY. Chamberlain. F J.
PHYSICS, SHORELINE MODIFICATION, ELEC- One potential use of geotctiles is horizontal placement in 42-4032
TRICAL RESISTIVITY, SOUNDING. SH oil above the water table to act as a capillary break or GROUND THA%ING. SOIL WATER MIGPA-EROION. UNITD STAT S HORE harriecr to mitigate frost heave A capillary break aotk TION. FROZEN GROUND, WATER CONTENT,
EROSION, UNITED STATES-ALASKA- because larger pore size% andlor sctting angles of the material
PRUDHOE BAY. than surrounding soil result in In- er unsaturated hydraulic TESTS. ICE LENSES. FROST lEAVE, ICE FOR-
Electrical resistivity measurements, at three sites in Prudhoe conductivity and towered heigit of capillary ric of ater MATION.
Bay, Alaska, were made to provide an understanding of This reduce% frost heae by lmiiing the rate of upward Open and closed system tests tin prertoren silt and clay
mainen modltication to coastal permafrost, and iti ealuate water migration Iisc seric% of open-system. unidire.tional aere vondu,.tcd tos investigate moisture ingration in frozen
D.C. resistivity techniques for coastal subsea petmafrost stud. frost-heave tests were run in *hiLh 3 nonaovn polypropylene soils during thaaing. In all :ets an increase in water
tes. The measurements were made using Venncr elcirical geotestites aere tested for their ability to mitigate frost content lujt beloa the thaing front %as obsteed In
resistivity soundings. Profiles extended 2.8 km offshorc heave Certain fabrics were succslul in reducing frost iome cases, a thawing fringe. ice tenses and frost heave
and inland beyond the last signs of tundra modification heave b) as much as ,5% Test results also indicate %cre recorted VI atcr migration into the frozen part of
by coastal processes Offshore measurement aere made that the opimum rabr. thikness required tit mitigate frot thawing sil a% great) rcdu,.e, after a continuous ice lens
with a floating cable, and inland measuremcnts ere made h,.t c 4s a function if soil type as well as properties of had fornied ari i a sample A regelstion mechanism
using driven lcetrMles The observations indicate that he geiitextde for ice forintiin in frozen sodl eiring thawing it suggestcd.
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MP 2374 nation The second section presents reports on meetings that the primitive commands of the board can be accessed
PA7TERNS OF VEGETATION RECOVERY and activities of international interest predominantly originat, through higher-level programming languages This allowsA TR ERN ing outside the U.S. The third section contains brief users to customize easily the system for their own needs.AFTER TUNDRA FIRES IN NORTHWESTERN reports of other Arctic research activities, primarily in theALASKA, U.S.A. U.S. Reports of meetings of the Arctic Research Commis-
Racine, C., et al, Nov. 1987, 19(4), p.461-469, 17 refs. sion and the Interagency Committee and notices of upcoming
Johnson, L.A., Viereck, L.A. meetings are a regular feature of the journal. MP 2386
43-194 MP 2380 ATMOSPHERIC STABILITY FROM SCINTIL-REVEGETATION, PLANT ECOLOGY, TUN- ALASKA SAR FACILITY: AN UPDATE. LATION MEASUREMENTS.DRA. FIRES. Weller, G., ct al, Spring 1988, Vol.2, p.27-31, 5 refs. Andreas, E.L., June 1, 1988, 27(l 1), p.22 ti-2246, 39
M O 2375 Weeks, W.F. refs.
MAINAGEMENT OF NORTHERN GRAVEL 42-4274 43-283
SITES FOR SUCCESSFUL RECLAMATION: A DATA PROCESSING, SEA ICE, RADAR ATMOSPHERIC PHYSICS, OPTICAL
REVIEW. ECHOES. PHENOMENA, TURBULENCE.
Johnson, L.A., Nov. 1987, 19(4), p.530-536, 29 refs. MP 2381
43-203 FRAZIL ICE IN RIVERS AND STREAMS.
REVEGETATION, GRAVEL. Daly, S.F., Fall/winter 1987, 19(3-4), p.19-26, For
MP 2376 another source see 42-1690. 34 refs. MP 2387
EVALUATION OF THE X-RAY RADIOGRAPHY 42-4284 MEASUREMENT AND EVALUATION OF TIRE
EFFICIENCY FOR HEAVING AND CONSOLI- FRAZIL ICE, SUPERCOOLING, LABORATORY PERFORMANCE UNDER WINTER CONDI-
DATION OBSERVATION. TECHNIQUES. TIONS.Akagawa, S., International Symposium on Ground MP 2382 Blaisdell, G.L., 1985, No.35, Vinterkunskap och vin-
Freezing, 5th, Nottingham, England, July 26-28, 1988. ON THE EFFECT OF THE 4 C DENSITY MAX- terdata ckonferens, Ornskoldsvik, Sweden, Mar.Proceedings. Ground freezing 88, Vol.1, Rotterdam, IMUM ON MELTING HEAT TRANSFER. 26-28, 1985. (Winter Knowledge and Winter Data
Netherlands, A.A. Balkema, 1988, p.23-28, 3 refs. Yen, Y.-C., International Symposium on Phase Conference, Omrsklildsvik, Sweden, Mar. 26-28,43-56 Change Heat Transfer, Chongqing, Sichuan, China, 1985), p.198-228, 8 refs.FROST HEAVE, SOILMay 20-23, 1988. Proceedings. Advances in pase 43-374
STRAINS, FROZEN GROUND MECHANICS, change heat transfer. Edited by M. Xin, Beijing, COLD WEATHER OPERATION, TIRES, SNOW
FROZEN GROUND PHYSICS, X RAY ANAL- China, International Academic Publishers, 1988, CO VE ICLEO S, ODEL, SNOW CM-
YSIS, TESTS, FROST RESISTANCE, ATrENUA. p.362-367, 15 refs. BILITY, VEHICLES, TRACTION, SNOW COM-
TION, COMPUTER APPLICATIONS 42-4309 PACTION, FORECASTING.
To step freeze tests were conducted during which 136 HEAT TRANSFER, ICE MELTING, ICE WATER With the advent of sophisticated instrumented vehicles, the
radograf~s were taken These were used to test the INTERFACE, DENSITY . s:udy of vehicle mobility on cold regions materials is seeingfeasibility of utilizing X-rays as a nondestructive method INTERFACE, D(MASSVOLUME), numerous changes This includes the development of newfor observing changes in a soil's physical and mechanical CONVECTION, ANALYSIS (MATHEMATICS). methods of measuring traditional mobility parameters, newproperties due to frost heave. The radiographs were The effect of the 4 C density maximum on heat transfer insisnt into the mechanics of the tire-surface material interac.anayeed using computer image processing techniques to mes- in a t, ater layer formed by melting ice has been investigated, lon, and the generation of new predictive models Thisure the position of lead spheres embedded in the soil column The anomalous density maximum of water at about 4 C paper reviews (a) the techniques currently used in the United
and to examine the spatial distribution of intensity chanfes has been attributed to the occurrence of a constant temperature States for the measurement and analysis of vehicle mobilityof the transmitted X-rays. An analysis of the attenuation region within the layer and has resulted in variable critical in snow which utilize instrumented vehicle technology. (b)properties of frozen soil is presented. A linear correlation Rayleigh numbers dependent on both the warm boundary the current state of prediction of wheeled vehicle mobilitybetween the soil's attenuation of X-rais and the amount temperature and the direction of melting in snow and (c) suggests directions for future studies.
of heave and consolidation is determined. This relationship MP 2383
is utilized to compute strain distribution profiles. PHASE CHANGE HEAT TRANSFER PROGRAM
MP 2377 FOR MICROCOMPUTERS.
STATE OF THE ART: MECHANICAL PROPER- Buzzell, G.M., et al, Incenational Symposium on MP 2388
TItS OF FROZEN SOIL. Phase Change Heat Transfer, Chongqng, Sichuan, MODEL STUDY OF ICE FORCES ON A SINGLE
Sayles, F.H., International Symposium on Ground China May 20-23, 1988. Proceedings. Advances in PILE.
Freezing, 5th, Nottingham, England, July 26-28, 1988. phase change heat transfer. Edited by M. Xin, Beii- Zabilansky, L.J., IAHR Symposium on Ice, 8th, Iowa
Proceedings. Ground freezing 88, Vol.1, Rotterdam, ing, China, International Academic Publishers, 1988, City, Aug. 18-22, 1986. Proceedings, Vol.3,
Netherlands, A.A. Balkema, 1988, p.14 3-165, Refs. p.645-650, 22 refs. (19'61, p.77.87. 2 refs.
p.160-165. Farag, I.H., Phetteplace, G. 43-262
43-72 42-4312 ICE LOADS, PILE STRUCTURES, OFFSHORE
SOIL CREEP, FROZEN GROUND MECHANICS, HEAT TRANSFER, PHASE TRANSFORMA- STRUCTURES, ICE PRESSURE, ICE SOLID IN-
FROZEN GROUND PHYSICS, STRESS STRAIN TIONS. COMPUTER PROGRAMS, ELECTRIC TERFACE, PILE EXTRACTION, TESTS, CON-
DIAGRAMS, FROZEN GROUND STRENGTH, EQUIPMENT, FREEZE THAW CYCLES, MELT- STRUCTION MATERIALS, STRESSES.
ANALYSIS (MATHEMATICS), COMPRESSIVE ING. ANALYSIS (MATHEMATICS), FREEZING, water level variations caused by wind tides or seiche action
PROPERTIES, RHEOLOGY. LATENT HEAT. during periods of open water seldom test the integrity of

marine structures Yet these same variations combinedMP 2378 The development of a microcomputer based finite element with an ice sheet may seserely damage or completely destroyFREEZING A TEMPORARY ROADWAY FOR program featuring phase change (melting and freezing) simula- the same structures Light-duty. pile.founded dock struc-
TRANSPORT OF A 3000 TON DRAGLINE. tion facilities is outlined A closed form Galerkim finite lures, t)ptcal of marinas. are especially susceptible to this
Maishman, D., et al, International Symposium on element method derived from a delta function formulation re of environmental damage As a wave passes underof the latent heat discontinuity in the heat capacity versus the ice sheet. the piles impede the free-floating responseGround Freezing, 5th, Nottingham, England, July 26- temperature function is used within phase change elements of the ice sheet Subsequently the piles are subjected
28, 1988. Proceedings. Ground freezing 88, Vol.1, of the solution domain. Storage reduction data structures to an phftg f Srce equivalent to the hydrsujc force
Rotterdam, Netherlands, A.A. Balkema, 1988, p.357- are implemented and compared on the basis of overall program an uplit force set t O the corcec bsisof verll rogam associa~ed with the ice sheet deflection Over the course365, 16 refs. esecutiontime. Analyticalsolutionsformehingandfreezing of a winter this repeated loading may incrementally extract
Powers, J.P., Lunardini, 'I.J. arc used to verify program accuracy and to explore other the pile from its foundation This laboratory study used
43-97 simulation parameters such as time step size. mesh density a to-step approach for investigating the uplifting ice forceand start-up technique Several "'life like" phase change phenomenon First. a testing technique that reproducedSOIL FREEZING, ROADS, FROZEN GROUND simulations are compared to the results obtained from other the ice condition surrounding a prototype pile was developedSTRENGTH, ARTIFICIAL FREEZING, SOIL numericalmodcls, mainframeandmicrocomputerperformance In the second phase, the testing technique was used toSTABILIZATION, MATHEMATICAL MODELS, based on execution time is tabulated for each of these Cases, evaluate methods of passively protecting the piles from inducedDESIGN, TEMPERATURE EFFECTS, THERMAL MP 2384 uplift. Ifightlihts of the tests are reported here. but a
CONDUCTIVITY. APPROXIMATE ANALYTICAL SOLUTION OF complete diaccssion of the test series, including observation
This unusual ground freezing operation -probably the biggest A STEAN'S PROBLEM IN A FINITE DOMAIN. and force records on the individual tests are reported byever accompltshed in the United State s-enabled a giant Ta ne 3988, 42 p.4I26T1 DOf. bansky (19171
dragline 24 m wide to walk 700 m across the alluvial flood Takagi, S.. June 1988. 46(2), p.245-266, 17 efs.

plain of the Green River in Kentucky in one day. The 43-153,
paper 4ecoribes the environmental constraints that made the STEPAN PROBLEM.
procedure necessary and the special pipelsyig and ground MP 2385 MP 2389
insulation methods employed The thermal progress of
the preject is reviewed and appropriate design methods are MICROCOMPUTER-BASED IMAGE-PROC- STATIC AND DYNAMIC ICE LOADS ON THE
elaborated. ESSING SYSTEM. YAMACHICtlE BEND LIGHTPIER, 1984-86.
MP 2379 Perovich. D.K., ct al. 1988. 34(117). p 249-252, 14 Frederking. R.. ct al. IAHR Symposium on Ice, 8th,
ARC tIC RESEARCH OFTHE UNITED STATES. rcfs Iowa City. Aug. 18-22. 1986. Proceedings. Vol.3,
VOL2. Hirai, A. (1986j, p.115-126. 14 rcfs
U.S. Interagency Arctic Research Policy Committee. 43-172 Haynes, F D.. iftsdgson. T P. Saycd. MWashington, D.C , Spring 1988. 76p., For scccted pa: SEA ICE, ICE COVER. ICE STRUCTURE. COM. 43-265pets see 424274 through 42-4276. PUTERS. SURFACE PROPERTIES, STATISTI- ICE LOADS. PIERS, STRESSES. STATIC LOADS.
Brswn, see 42 Cthrug 4-7 ed, owen SCAL ANALYSIS. SNOW COVER. MI- MEASURING INSTRUMENTS. DYNAMICBrown, J., rd, Cate, D . ed, Bowen,. S L ed, Vallicre. CROWAVES. LOADS

D.R., ed.
42-4273 Inexpensive add-on boards aoe currently available that enable Ice load meauring sensors werc installed on the I amachichepersonal computers to be used as digital image-processing Bcnd lighipier in the St Lawrence Riser downstream fromRESEARCH PROJECTS, POLAR REGIONS. )stcms The capabilitics of one such system arc illustrated Montreal Panels conititing of stecl plates supported onDATA PROCESSING. MEETINGS b) tvo specific case, examining the smufacc chsractenration loadeellsacu scd to mcasurc tatic loads hitc accelerometers
The articles in this fi.t issue of 1988 are divided into of a sea ite cover ani the stitistical dccription of sea. are used to monitor d)namic loads Operation of thethree main sections The first focuses on non-Fedetral ice structure The unit discused digitiire siden input system over the winters of 198.84 to 1985.6 is describedresearch in Alaska and selected Federal support actisitits into a 512 %512 array of piels%. asigng each a gra) and sor'c pretiminary csimatcs of the total ice forces on
Involvingdataandinform.tionacqustlon.storageanidisemi. shade from 0 to 25$ A key featur. of the system it the pie- ir presented
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MP 2390 MP 2394 MP 2391
FIELD TECHNIQUES FOR OBTAINING ENGI- COMMENT ON "ATMOSPHERIC BOUNDARY FORECASTING OF SNOWMELT RUNOFF
NEERING CHARACTERISTICS OF FRAZIL ICE LAYER MODIFICATION IN THE MARGINAL USING WATER TEMPERATURE DATA.
ACCUMULATIONS. ICE ZONE" BY TJ. BENNETT, JR. AND K. Pangbum, T.. 1987, 44th. p.108.113, 7 refs.
Dean, A.M., Jr., IAHR Symposium on Ice, 8th, Iowa HUNKINS. 43-394
City, Aug. 18-22, 1986. Proceedings, Vol.3, Andreas, E.L., Apr. 15, 1987. 93(C4). p.3965-3969. RUNOFF FORECASTING. SNOWMELT,
(19861, p.265-278, 9 refs. Includes reply by Bennett and Hunkins. 19 refs. WATER TEMPERATURE, MELTWATER.
43-273 For the paper being critiqued see 41-1861 (1-34897) STREAMS, MODELS.
FRAZIL ICE, ICE FORMATION, ICE PHYSICS, and for the Andreas et al paper which included the For the 1996 snowmelt season at tic W-3 subwateathed
ICE NAVIGATION, CHANNELS (WATER- data used by Bennett and Hunkins, see 38-1819 (141- of the Sleepers River Research Watershed. a technique was

WAYS), ICE JAMS. WATER FLOW. ICE 29231). developed to quantify the volume and timing of snowoselt

STRENGTH. MEASURING INSTRUMENTS. 41-3064 runoff using stream water tem.perature. A method reported

With the increased uilization of flood plains, navigation SEA ICE. ICE EDGE, ICE AIR INTERFACE. b aashi A1 m)ho ep yin f th mlthrtand

and power generation in northern climates, it becomes increas- MATHEMATICAL MODELS. solar radiation was developed which was used to calibrate
ingly important to understand the engineenng characteristics Andreas briefly commends Bennett and Hankins for an stupor- the SSARR model Improvements in the predictive capabili-
of frazi Ice accumulations Frazil is generated and accumu- tant contribution to MIZ research but points out numerous ties of SSARR were attained using this method
lates over large areas in waterways Navigation through serious shortcomings in their methods. data interpretations.
such great amounts of frazil will be impeded Power misrepresentations, misuse of mathematical equations. and N 239
generation suffers from the restricted flow caused by fratil a generally careless approach in the use of has data In ICE JAMS AND AN ANALYSIS OF THE WIN.
accumulation. Having been generated in large quantities their reply. Bennett and Hunkins seem to agree that the TER CLIMATE AT TWO SITES NEAR THE
and attached as underhanging dams. frazil significantly in. criticism is justified WHITE RIVER IN SOUTH DAKOTA
creases flooding potentials through channel restrictions and Bilello, M.A.. 1987. 44th, p.154-162, 10 refs.
an increase in the total ice volume in a waterway. Tech-
niques for measuring the physical properties of frazil ice MIA 2395 43-398
are presented These data wtll assist in predicting the ON THE DESIGN OF POLYMERIC COMPOS- ICE JAMS, CLIMATIC FACTORS, AIR TEMPER-
flow patterns and the jamming potential in a waterway. ITE STRUCTURES FOR COLD REGIONS AP- ATURE. RIVER ICE. PRECIPITATION
The properties include porosity, density, vane shear strength. PLICATIONS. (METEOROLOGY). METEOROLOGICAL FAC-
permeability and a measure of the structural strength (expressed
through plate load bearing. dilatomcter. and penetrometer Lord. H.W., et al. Sep. 1988. 7(5). p 435-458, 46 refs. TORS. UNITED STATES-SOUTH DAKOTA-

or rammsonde data). Further characteristics include remote Dutta, P.K. WHITE RIVER.
sensing of the accumulation and flow profiling beneath the 43-303 Weather records for stations In South Dakota for the winter
accumulations. Examples of the acquired data are given PCT months from 1921-1984 were examined to detect any long-

DEGRADATION, FREEZE THAW CYCLES, term trends, and to determine posble relationships between
climateandice.ijamoccurrenceontheWhiteRiver. Analysts

TEMPERATURE EFFECTS. HUMIDITY. of the observed average monthly winter air temperatures

MP 2391 This study focuses attention on low-temperature hygrothetmal at Kennebec. South Dakota. revealed warmer Decembers

CONTROl.ED RIVER ICE COVER BREAKUP- effects which influence the short- and long-term behavior and Janusries occurring between 1930 and 1950 Five
PART1. HUDSON RIVER FIELD EXPERUP and characterization of polymenc composite materials A of the seven lee-lam winters that were :tudied in detail
PART .ERI- review of the literature reveals a scarcity of low-temperature occurred after 1950. and during this period significantly
MENTS. material performance data needed for design of composite lower temperatures were recorded in Jan. However. no
Ferrick. M.G.. et al, IAHR Symposium on Ice, 8th. materials for cold regions applications Four problem areas consistent pattern between below.normal seasonal freezing
Iowa City, Aug. 18-22, 1986. Proceedings, Vol.3, ae identified (I) hygrtherma residal stresses. (2) material temperatures, or abosc.normal precipitation amounts, and

[1
9 86

), p.281-291, 5 refs. degradation due to low.temperature environmental cycling" ice-jams was noted
u,(3) moisture effcts on freeze-thaw cycling" and (4) long. MI 2400Lemiex, G... Muheri. N.,Demon. W.term synergistic effects of combined loading history ai.d MP20

43-274 environmental exposure on material durabilit y A brief STUDY OF DYNAMIC ICE BREAKUP ON THE
RIVER ICE, ICE BREAKUP. ICE JAMS. WATER rew of past work is presented and areas identified where CONNECTICUT RIVLR NEAR WINDSOR, VER-
FLOW, RIVER FLOW, DAMS, VELOCITY, ICE more research is needed to deselop the data base required MONT.
CONDITIONS, UNITED STATES-NEW YORK for design of composite materials for cold environments Fernck. M.G ct al, 1987, 44th. p.1 6 3-17 7 , 8 refs.
-HUDSON RIVER. Lemieux. G.E.. Demont. W., Weytick. P.B.
Field studies of a reach of the Hudson Riser hasn, focused MP 2396 43-399
on developing a technique to induce the controlled breakup WMO SOLID PRECIPITATION MEASURE- ICE BREAKUP. RIVER ICE. FLOODS. RIVER
of an ice cover or ice jam by releasing water from an MENT IN
upstream dam A series of abrupt dam releases generated E TERCOMPARISON AT SLEEPERS FLOW ICE CONDITIONS. DAMAGE. BRIDGES.
long.penod river wases of different magnitudes, durations RIVER RESEARCH WATERSHED. ICE CONTROL, STATISTICAL ANALYSIS, ICE
and spacings that caused changes in rver stage. water surface Bates, R.E.. et al, 1987, 44th. p.1 -7. 6 refs. JAMS. UNITED STATES-VERMONT-CON-
slope, now velocity, energy gradient of the now., and integrity Pangbum. T., Greenan. H. NECTICUT RIVER.
of the ice cover. We monitored river stage and ice coscr 43-384 The Cornish-Windsor bridge is the lngest covered bridge
response at several locations, and repeated the stage measure- SNOWFALL, PRECIPITATION GAGES, MEA- is the United States and has significant historical value
ments with the same releases during open water conditions SURING INSTRUMENTS. ACCURACY. WATER- At a large peak flow. dynamic ice breakup of the Connecticut
These studies haoe resealed that pulsed releases of a practical Riser can threaten the bridge and cause flood damage in
magnitude were effective in removing the ice cover from SHEDS. SNOWSTORMS. the town of Windsor. Vermont. Throughout the 1935-
the reach, and they provide basic data for more general The U S Arm) Cold Regions Research and Engineering 86 winter we regularly monitored ice conditions, including
analysis of river ice cover breakup. Laboratory isamemberof thc'orld MeteorologialOrganiza- amidmtcrd)namicicebrcakupon 27January.andconducted

tion (WMO) group tasked with evaluation of solid precipitation a series of controlled release tests oer the operating range
measurement procedures and instrumentation The of the turbines at Wilder Dam upstream These observations
NOAA/CRREL Sleepers River Watershed in Danville. VT. were analyzed in light of more than 60 )ears of temperature

MP 2392 %as selected as the site for these test- in 1986. and precipitation and discharge records Our analysis indicates that riser
CONTROLLED RIVER ICE COVER BREAKUP; ;auts, and sUl iorting meteorological instrumentation wcre rcgulatim. esents alternatises for ice management that would
PART 2. THEORY AND NUMERICAL MODLL installed in the fall of 1986 This paper gives descriptions minimize te proablit) of bridge damage and flooding during

of the precipitation gauges evaluated and preliminary results breakup The flow can be regulated early in the sinter
STUDIES. obtained for a few snowstorms that occurred during the to promote the growth of a stable ice covcr. minimizing
Ferrick, M.G.. ct al. IAHR Symposium on Ice. 8th. first winter of operation, the total ice production in the reach In the weeks prior
Iowa City, Aug. 18-22. 1986. Proceedings. Vol.3. to breakup, sustained releases and above freezing sir tempera-
1986), p.293-305, 5 refs tures cause melting. weakening and gradual breakup ,f the
19861, p

9 3. \'l N. Dcm , W MIS 2397 ice. greatly reducing the flooding potential Alis it is
n .SOME OBSERVATIONS ON THE CHARACTER possible to produce a controlled ice breakup at lower stage43-275

RIVER ICE, ICE BREAKUP. HYDRODYNAMICS OF SNOW. and discharge than now occurs during major natural events
IER STEN , MCEBREATUPHAM LS, Townsend. R.A.. et al. 1987. 44th. p.48.53. 19 rcfs. All of these ice control alcrnativcs have associated power
ICE STRENGTH. MATHEMATICAL MODELS. Hogan. A W. production costs
THEORIES, DYNAMIC PROPERTIES. ICE 43-388 MP 2401
JAMS. SNOW CRYSTAL GROWTH. SNOWFALL. ICE COMPARISON OF SNOWFALL AMOUNTS
We have formulated a theor) of dynamic ice breakup that CRYSTAL STRUCTURE. ICE CRYSTAL AND SNOW DEPTHS FOR LOCATIONS IN
is based on the data and observations presented in part
I of this paper and additional observations of breakut on GROWTH. PRECIPITATION (METEOROLOGY). GERMANY AND THE NORTHEAST UNITED
other rivers The h)drod)namic forces that causca d)namic TEMPERATURE EFFECTS. HUMIDITY. STATFS.
breakup depend on the flow cnCr$y gradient, and resistance Typical snowfalls in eastern Canada and the northeastern Bates. R.E..eI al. '.OSAEL, TWI Conference. 8th. Las
is a function of ice strength and ice cover support In Lnited States are assocsted with complen and dec weather Cruces. New Mexico. Dec 1-3. 1987. Proceedings.
this paper we focus on the factors that affect the energy s)stems Attempts to apply the ice crystal habit charactert Vol I. White Sands Missile Range. NM. U S. Arm)
gradient, and we treat ice strength and breakup cmpirically ration of Naka)a. and Magono and Lee. to determine the
Data that directl) test the theory and quantify the relationship temperature and humidity regimes whcre the snow originates Atmospheric Sciences Laboratory. May 1988. p 107-

between river waves and ice breakup observed in the field often fail due to these complexities Precipitation in the 117. 9 refs.
were obtained by adapting a numerical model to the IHudson polar regions occurs in and beneath well-stratfied la)ers. Bilello. M.A
River study reac The theory provide' a basis for under- which arc much less comples and permit more direct compati- 43-602
standing the wide spectrum of obscrvaturns of ce ioncr son of snow .rystal t)pe to the temperature humidit) regime SNO%% FALL.. SNOW )LP1 il. SNOVk ACCLML-
breakup and ice jam formstion and release Many of these precipitation eents occur in conjunction I ATION. MILITARY OPERATION. CLIMATIC

with clouds that approximate the conditions at the leading
edge of midlatitude warm fronts, although the cloud it onl) ACTORS. AIR TEMPERATURE. STATISTICAL
a few hundred meters above the surfac It has been ANALYSIS. UNITED STATES. GERMANY.

MP 2393 possible to calculate the growth rate of primary cec crystals W\inter field experiments ausciating snowfall lntrrity. cr)stal

ESTIMATING CN SQUARE OVER SNOW AND in these conditions from fundaIIenta ioncepts Additional habit and n,,lw,.ocr backgrounds with the oprational tie.

SEA ICE FROM METEOROLOGICAL DATA. cawc have been observed where i.e rystal optical phenrmcna tivcncss 4,f elctromagneic systems hase been condu.ted
Andreas. E L. Apr 1988. 5A(4). p481-4

9
5. 69 refs have been quite precisely associated with Ice cr)tal type at fise locations in northeastcrn t S ov.er ihe past ' )ears

and tcmperature-humidity regime Analysis of polar Ice The purose of this report is to ietermine if climatic regimes
42-30 O crystal falls indicates that there it sufficient and eontiniaois (nchiding sno'wfall and snow depth) similar to these five
REFRACTION. ATMOSPIERIC PHYSICS. production of small, plate.t)pc cryals that Lan suriv faill, itcs cut in .ri .al military arcas of ventral [uropc. spevifical
SNOW COVER EFFECT. ICE COVER EFFECT. through la)ers below ly in (Geiman) I'is stildy compiles data on total wasonal
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mowa samoit mean maximum snow dets. and averge MP 2406 MP 2411
mid-wintir sk temperatures so that comparison based on ICE REGIME RECONNAISSANCE, YUKON CORPS OF ENGINEERS RESEARCH IN ARC-distributons could be made. S,.tatsial relation-

etween thes tenm fetures were used to ake RIVER. YUKON. TIC AND ARCTIC-RELATED ENVIRONMEN-
sp which show the regional distributio of the parameters Gerard. R.. ct al, International Specialty Conference TAL SCIENCES.

for Germany and a large region of northeaatem United on Cold Regions Engineering. 3rd. Edmonton. Alber- Smallidge. P.D., et a. Nov. 1987, No.2174 (VoLI).
Staes ta, Apr. 4-6. 1984. Proceeding, Vol.3. Edited by DOD Symposium and Workshop on Arctic and Arc-

D.W. Smith, (Edmonton, University of Alberta. tic-Related Environmental Sciences. Laurel. MD, Jan.
19841, p.1059.1073, S refs. 28.30, 1987. Proceedings. Vol.I. p.81-87.
Kent, T.D., Janowicz, R., Lyons, R.O. Tucker. W.B., Ashton, G.D.

MP 2402 43-670 43-848
PREDICTION OF WINTER BATTLEFIELD RIVER ICE. ICE CONDITIONS. AERIAL SUR- MILITARY OPERATION. COLD WEATHER OP-
WEATHER EFFECTS. VEYS. FREEZEUP. ICE BREAKUP, POLYNYAS. ERATION. SNOW SURVEYS. ICE SURVEYS.
Ryerson. C.C.. et al. EOSAEL/TWI Conference, 8th. OFFSHORE LANDFORMS, CANADA-YUKON MILITARY ENGINEERING. PERMAFROST,
Las Cruces, New Mexico, Dec. 1-3. 1987. Proceed- RIVER. FROZEN GROUND PHYSICS.
ings, Vol.2, White Sands Missile Rangc, NM. U.S. Aerial reconnaisance of the ice regime oe some 100 km
Army Atmospheric Sciences Laboratory, May 1988. of the Yukon River. from Lake Laerge to the U.S-Yukon
p.357-362. 14 refs. border, was carried out over two years. The par describes MP 2412

ates, R.E. the nature and rate of freee-up and break-up progression COUPLED AIR-ICE-OCEAN MODELS.
observed in the two year. ad the number and distribution Hibler. W.D., II. Nov. 1987, No.2174 (Vol.1). DOD

43-603 of polynyas in mid-winter. The latter were found to be Symposium and Workshop on Arctic and Arctic-
MILITARY OPERATION. SNOWSTORMS, eLI- closely related to the presence of islands. Freeze-up prog- Related Environmental Sciences. Laurel. MD. Jan. 2&-
MATIC FACTORS. AIRCRAFT ICING. WEATH- ressd reasonably steadily over the whole reach after initial 30. 1987. Proceedings, Vol.1. p.131- 137, 9 refs.
ER FORECASTING, SUPERCOOLED CLOUDS. lodgement occurred some 700 km downstream of Lake La-
Batlefield weather forecasters ideally require similar, if not berge. Brea:.up had a totally different character in the 43-50
gresa. amounts and qualities of data than peactim forecast twohav of te reah: downtream twarapid anddynam c; ICE MODELS. ICE AIR INTERFACE. ICE
cra. In conflicts the quality, type and amount o data upstream it was slow and thermal, it is concluded that WATER INTERFACE, OCEAN CURRENTS, ICE
available, however. will be inadequate and will be a fc tieidobseflaolisaestillssentialtodevelop an understanding MECHANICS. ATMOSPHERIC CIRCULATION
of battle zone sie location, season, time of day and elps of the ice regime of a river reach. RHEOLOGY. VELOCITY, DRIFT.
dma The forecast problem is most difficult during winter
operations when icing, snowfall, fog. or combinations thereof
can result from subtle meno- and micro-se changes in MP 2413
weather. This report reviews current weather forecast MP 2407 SNOW PROPERTIES AND PROCESSES.
reqsrenents for remote regions and suggests a conceptual ICE FORCES ON INCLINED MODEL BRIDGE Colbeck. S.C. Nov. 1987, No.2174 (VoLI), DOD
apiroch for ideal foecast procedures when normal data PIERS. Symposium and Wokshop on Arctic and Arctic-
flows are interrupted. Haynes. F.D., et al, International Specialty Confer- Related Environmental Sciences. Laurel. MD.an 2-

ence on Cold Regions Engineering. 3rd. Edmonton. 30, 1987. Proceedings, Vol.1. p.145-150. 14 refs.
Albert. Apr. 4-6.1984. Proceedings.Vol.3. Edited 43-852
by D.W. Smith, CEdmonton, University of Alberta. SNOW SURVEYS, SNOW COVER DISTRIBU-

MP 2403 1984]. p.1 167-1173, 4 refs. TION, METAMORPHISM (SNOW), SNOW PHY-
CONFINED COMPRESSIVE STRENGTH OF Sodhi. D.S. SICS, AVALANCHES. SNOW HYDROLOGY,
MULTI-YEAR PRESSURE RIDGE SEA ICE 43-677 SNOW COVER STRUCIURE. CHEMICAL PROP-
SAMPLES. ICE LOADS. PIERS. BRIDGES. ICE STRENGTH. ERTIES. HEAT TRANSFER, MICROWAVES.
Cox. G.F.N.,etal.Aug. 1988, Vol.110. p.295-301. For ICE PRESSURE. ICE CRACKS. MODELS.TESTS. BLOWING SNOW.
another source see 40-3162. 17 refs. ICE MECHANICS, ICE COVER THICKNESS,
Richter-Menge, J.A. FLEXURAL STRENGTH.
43-921 Tests have been conducted to measure ice forces on model MP 2414
PRESSURE RIDGES. COMPRESSIVE PROPER- inclined bridge piers. The angle of inclination ranged DOD FLOATING ICE PROBLEMS.
TIES, ICE STRENGTH, SEA ICE. from al to 45 deg from the downstream horizontal Other Cox. G.F.N.. Nov. 1987. No.2174 (Vol.1). DODSym-

test variables were ice velocity, ice thickness and ice flexural posium and Workshop on Arctic and Arctic-Related
strength. ihe model piers were also inverted to bend Environmental Sciences, Laurel. MD. Jan. 28-30,
ice downward. The paper describes the measured ice
forces and the modes of observed ice failure. 1987. Proceedings. Vol.1. p.15I-154.

MP 2404 43-853
NUMERICAL SIMULATIONS OF THE PRO- SUBMARINES. ICE PHYSICS, ICE NAVIGA-
FILE PROPERTIES OF UNDEFORMED FIRST- TION. FLOATING ICE. MILITARY OPERA-
YEAR SEA ICE DURING THE GR0WTH SEA- MP 2406 TION. ICE COVER EFFECT. ICE MECHANICS.
SON. ALASKA SYNTHETIC APERTURE RADAR ICE CONDIIONS. ICE CROSSINGS. BEARING
Cox, G.F.N.. et al, Oct. IS, 1988, 93(CI). p.12,

44 9
- (SAR) FACILITY PROJECT. STRENGTH. ICE STRENGTH.

12,460., 31 refs. Carsey. F., ct al. June 23. 1987, 68(25). p.593-596. 7 To operate effectively in the cold regions, technology must
Weeks. W.F. refs. be developed to contend with floating ice. Of particular

43-721 Jezek, K.C., Miller. J., Weeks. W.F.. Weller. G. importance are the morphology and physical properties of

SEA ICE, ICE GROWTH, ICE SALINITY. ICE 43-781 thececoer. Long-termstatisticsonicefo m at.gh.
decay. ice extent. pressure nidges etc.. need to be

COVER STRENGTH. ICE COVER THICKN S. SEA ICE DISTRIBUTION. ICE CONDITIONS. for areas of interest, theoretical models descnbi tn these pro-
MODELS. REMOTE SENSING, GLACIOLOGY. HY- ce need to be developed as well. Not only are such
A simulation scheme is developed that estimates salinity DROLOGY. OCEANOGRAPHY. GEOLOGY. statistics required for US. and allied waters, but also for
profiles for firt-year sea ice dunng the growth season as VEGETATION, UNITED STATES-ALASKA. enemy waters where we may possibly operate, or at least
a function of the growth his ory of the ice. The model ARCTIC OCEAN. asss the enemy's operating capability. Remote scnsint
considers the dependence of the initial ice salinity on ice A receiving station for the acquisition and procesig of of tee features and ice thickness from both aircraft and
growth velocity and seawater salinity and also the subsequent spaceborne s)nthetic aperture radar (SAR) data is being satcllites is a means of obtaining ice statistics and rapid
drainage of brine from the ice The equation for ice established by the National Aeronauticsand Space Admnitra- real-time measurements, additional studies on the electromg-
growth asumes a ner temperature profile within the ice ton (NASA) at the Lniersity of Alaska. Fatrbanks The netic properties of ice will enhance this capabity. Coostitu-

hnd is diven by surface heat balance equations that are data that will be receid from a oumber of SAR satellites tie laws and failure cnters need to be developed to solve
baied on smoothed climatic data for the central Arctic Basin that are to be launched starting in 1990 11 allow U S anal)tical ice engineering problems. This requires that
The estimated salinity profiles are in good agreement with researchers to study sea ice. oceanotgaphc and geological work on the mechanical properties of ice continue. with
natural profiles. Although temperature and salinity profiles features. h drololical proceses, glaciers, and tegetation cover emphasis on mult-anial tests, tests at higher temperaturel
depend upon the time of the year when ice growth is initiated, in Alaska and its surrounding seas. and fractur mechanics, It is critical that any analytical
the brine volume profiles which they specify are essentially work be supported by scale.model tests and full-scale field
a un quc function of ice thickness: a cor.lusion that holds measurement programs In all ice studies more attention
even when the insulative effects of snow are considered. should be given to the ice structure and the ice air and
The temperature and brine volume protiles are then utilized MP 2409 brine content. Without this information it is dtfficult to
to calculate the ice strength and elastic modulus Profiles. SUBSIDENCE, INUNDATION, AND SEDI- interpret the results and compare them to those of other
to inlurn seci sthe composite mechanical properties M EN C ATION, A N SE investigators Finally. conventional equipment should be
which in turn specify it co fporite mecha carges MENrATION: ENVIRONMENTAL CONSE- ,,,In the field, caluated for arctic applications, and.of the ice sheets. Significant differences, w hich are target
for thin ice sheets, are obseed between ice sheet properties QUENCES OF THE 1964 ALASKA EARTH- if .ecessar). redesigned
as calculated ming composite plate theory and properties QUAKE IN THE PORTAGE, ALASKA, AREA.
calculatedfromuniform Plate theoryandaveragciccpropertics. Ovenshine, A.T.. ct al. Nov.-Dcc. 1974. 6(6). p.3-9. iP 2415
These results provide a justification for the practice, common Lawson. D.E.. Bartsch-Winklcr. S.R. MECHlANICAL AND PHYSICAL PROPERTIES
within the ice modeling community, of parameterzing the 43-829
mechanical bchavior of pack ice on the basis of the ice EARTHQUAKES. SUBSIDENCE. SEDIMENTS. OF SOILS IN COLD REGIONS.
thickness distribution Chamberlain, E.J. Nov. 1987. No.2174 (Vol.I), DOD

Sytnlssium and Workshop on Arctic and Arctic-
Related Environmental Sciences, Laurel. MD. Jan. 28-

MP 2410 30. 1987. Proceedings. Vol.l. p.155-161. 7 refs.
MP 2405 PLACER RIVER SILT-AN INTERTIDAL 43-854
STRUCTURAL FIBER COMPOSITE MATERI- DEPOSIT CAUSED BY TIlE 1964 ALASKA MILITARY OPERATION. PERMAFROST PHY-
ALS FOR COLD REGIONS. EARTIIQUAKF- SICS. FROZEN GROUND PHYSICS. FREEZE
Dutta, P.K., Sep. 1988. 2(3), p 124-134. 9 refs. Ovcnshnc. A. r. ct al. Mar.Apr 1976. 4(2). p.ll- THAW CYCLES. FROZEN GROUND MECHAN-
43-873 162. S refs. ICS. COLD WEATHER CONSTRUCTION. PER-
CONSTRUCTION MATERIALS. LOW TEMPER- Lanwon. D E.. Dartich.Winklcr. S.R MAFROST DISTRIBUTION. R|IEOLOGY.
ATURE TESTS. COLD WEATHER PERFORM- 43-830 BEARING STRENGTI. SOIL FREEZING.
ANCE, FREEZE TIAW TESTS EARTHQUAKES. SEDIMENTS. SOIL EROSION. FROST IIEAVE. SIIEAR STRESS.

194



MISCELLANEOUS PUBLICATIONS AC

NP 2416 ax case by th eniomsa (rith). whl duig h MP 2427
SNOW/ICE/FROZEN GROUND PROPERTIES- sumermstmbiiy rblm we case by th 'f SNOW LOAD DATA ANALYSIS. WINTER 1976.
WORKING GROUP REPORT. . hrccitM77.
Sterrett. X.F., eta&I, Nov. 1987. No.2174 (Vol.!1). DOD O'Rourke. M.. Troy. NY. Rensselaer Polytechnic In-
Symposium and Workshop on Arctic and Arctic- stitute. July 1. 1977. 9p. +~ appends.. Report prepared
Related Environmnental Sciences. Laurel. M D. Jan. 28- MP 2422 for the U.S. Armay CRREL. Hanover. NH. Under
30. 1957. Proceedings. Vol.l. p.163-166. AIRCRAFT OPERATIONS IN THlE ARCTIC contract DACAS9.76.2465. 3 refs.
Ashitn, G.D. DenHartog. S.L. Nov. 1987. No.2174 (Vol.1). DOD 43-931
434155 Symposium and Workshop on Arctic and Arctic- SNOW LOADS, ROOFS. SNOW ACCUMULA-
SNOW SURVEYS. ICE SURVEYS. FROZEN Related Envirwrmental Sciences. Laurel, MD. Jan. 29- TION. SLOPE ORIENTATION. SNOWDRIFTS.
GROUND PHYSICS, FREEZE THAW CYCLES. 30. 1917. Proceedings. Voll. p.271-272 SNOW DEPTH. SNOW DENSITY. WIND FAC-
REMOTE SENSING. SNOW COVER DISTRIBU. 43-861 TORS. THERMAL EFFECTS. HEAT FLUX.
TMON, ICE COVER DISTRIBUTION. AIRCRAFT LANDING AREAS. AIRPLANES.

UP 417COLD WEATHER OPERATION, NAVIGATION. MP 2428
NPCUAO 2N41C7RUN YNM MAINTENANCE. POLAR REGIONS. SNOW MECHANICAL PROPERTIES OFMULTI-YEAR
IC INAN OAER SNOW. UD YN COVER EFFECT. SEA ICE.
Hogan. A.W.. Nov. 1957. No.2174 (Vol.!), DOD shonteree leAe eta.ue 1957f. Noberts. o.k-
Symposium and Workshop on Arctic and Arctic- hpo xrm c etrs a~.Abra o.3
Related Environmnental Scien-ces Laurel. MD. Jan. 28- MP 2423 5. 1956. Proceedings. Compiled by G.R. Pilkington
30. 1987. Proceedings.Vol.!. p.181-185. 15 refs. MOBILITY. WORKING GROUP REPORT. and B.W. Danielewicz. p.121-153. Refs. p.134-I137.
43-556 Blaisdfell, G.L. ct A,. No-s. 1957. No.2174 (Vol). Cox. G.F.N.
HAZE, ICE FOG. MILITARY OPERATION. DOD Symposium and Workshop on Arctic and Arc-. 3-0
SNOW COVER EFFECT. WAVE PROPAGA- tic-Related Environmental Sciences Laurel. MD. Jan ICE MECHANICS. SEA ICE. OFFSHORE STRUC-
MION. REMOTE SENSING. SUPERCOOLED 28.30. 1987. Proceeding., Vol.l. p.273-274. TURES. ICE STRENGTH. ICE LOADS. OFF-

COD.TAS SSVT VSBLTICE Jansi. Z. SHORE DRILLING. PRESSURE RIDGES. ICE
CLOUDAS SRNOWMASSVT. VISIBLITY FLOES. COMPRESSIVE PROPERTIES. STATIS-

MP 2415 TRACKED VEHICLES. AIR CUSHION VEHI- TICAL ANAL.YSIS. T ESTS . TENSILE PROPER-
RECET RSEACH N AOUSIC O SIS-CLES. COLD WEATHER OPERATION. AIR- TIES.

REEN COUPLING. CUSICTOSES PLANES. ICING. MOBILITY. TRAFFICABILTYr P22
Albert, D.G.. Nov. 1987. No.2174 (Vol.1), DOD JJGT N.M I A CEIENVGA REMOTE SENSING OF ICE AND SNOW (RE-
Symposium and Workshop on Arctic and Arctic-. IN VIEW).
Related Environmental Sciences. Laurel. MD. Jan. 28- Jezek. K.C. Jan. 27. 1987.68(4). p.51, For book being
30. 19117. Proceedings. Vol.!. p.223-225, 33 refs. reviewed see 40-1794.
43-857 MP 2424 43-919
ACOUSTICS. MILITARY OPERATION, SOIL BUILDINGS AND UTILITIES IN VERY COLD ICE SURVEYS, SNOW SURVEYS. PERMA-
MECHANICS. SOIL FREEZING. SNOW COVER REGIONS: OVERVIEW AND RESEARCH FROST. REMOTE SENSING. WATER BAL-
EFFECT. SEISMIC PROSPECTING. EX- NEEDS. ANCE. RUNOFF. MAPPING. MICROWAVES.
PERIMENTATION. Tobisao, W.. Nov. 1957. No.2174 (VoL.1), DOD SEASONAL VARIATIONS.
MP 2419 Symposium and Workshop on Arctic and Arctic.

SEIMICANDACOSTI WAE POPAA-Related Environmental Sciences. Laurel, MD. Jan. 28- MP 2430
TISMN C WOANG GOUPTI RE R GA 30. 1987. Proceedings. Vol.!. p.299-303. Reprinted ACOUSTIC EMISSIONS FROM COMPOSITES
Albert DWORKeIlNov 97 GROUP 7 REPOR .lDD in N~orthern engineer..FalllWinter 1988. 2(3.4) p.4. AT DECREASING TEMPERATURES.
Symposium.. e &Id Wor.k1h9p o27 Arctic ) aDO rcic * Dutta. P.K.. et al. International Congress on Experi-
Related Environmental Sciences. Laurel. MD. Jan. 28- COLD WEATHER CONSTRUCTION. UTILITES. M98 rceancs. 6th. Portl. OR. Juniet 6-o0

301957. Proceedings. Vol.l. p.253.255. MILITARY FACILITES. SNOWDRIFTS, Experimental Mechanics. Inc.. 1955. p. 1090.1095. 13
Howdyshell, P. MAINTENANCE. DESIGN. METEOROLOGI- rets.
WAEPRPGTIN-AOSIC.SESI CAL IJATA. WATER SUPPLY. WASTE TREAT- Farrell. D.WAVEPROAGATON.ACOUTIC. SESMI MEN17.43-979
PROSPECTING. SNOW COVER EFFECT. PER- R sarch conducted on awidearety of topcs from habeabla- CONSTRUCTION MATERIALS. THERMAL
MAFROST, ICE COVER EFFECT. FROZEN iy to roof leaks has played an important role in improving STRESSES. COMPOSITON, ACOUSTICS. Ml-
GROUND. ACTIVE LAYER. ihe design. constnuction. operation anid maintenne of buld CROSTRUCTUkE. ANISOTROPY, LOW TEM-
MP 2420 ings and utilities in %try cold re i PERATURE TET.TEMLEPNIN

as the Cold Cimates Ulities =DiJ hase facilitated in- EATR ET, HRA EPNIN
VEHICLE MOBILITY OVER SNOW. plcmentation of research findings. Other improvements DAMAGE. COUNTERMEASURES.
Blisdell, G.L, Nov. 1987. No.2174 (Vol.1). DOD bse been the result of innovation by manufacturers and
Symposium and Workshop on Arctic and Arctic- praticing enigineers. Nonetheless. buildings arc si being UP 2431
Related Environmental Sciences. Laurel, MD.Jan. 25. built that arc uncomfortable or unsafe to line in Oter RECLNTGLACIER.VOLCANO INTERACTIONS
30, 1987. Proceedings. Vol.1. p.265-266. base chronic moisture problem or deteriorate: much more ON NT. REDOUBT, ALASKA.
43-559 rapidly than expected. Pipes still freeze and effuent quality

does not always meet standards. Additional research I Sturm. M.. ct al. June 1988.,88-9. I~p.. 21 ret.
VEHICLES SNOW COVER EFFECT. TRAC- neededsince new materials. systems and processesarevailabile Benson. C. MacKeith. P.
TION, SNOW DEPTH. TRANSPORTATION. MO. that can solse some problents but pose others. 43-790
BILITY. CLIMATIC FACTORS. SHEAR PROPER. GLACIER MASS BALANCE. VOLCANOES.
TIES. ADHESION. SNOW COMPACTION. GLACIER FLOW. GLACIER OSCILLATION.
TIRES. VELOCITY. TRAFFICABILITY. M 245GLACIER ABLATION. VOLCANIC ASH.

UP 2425 VELOCITY. PHOTOGRAMMETRY. UNITED
UP 423FOUNDATION TECHNOLOGY IN COLD RE- STATES-ALASKA-REDOUBT MOUNTAIN.

ARCTIC MOBILITY PROBLEMS. GIONS.
Abele, G.. Nov. 1987, No 2174 (Vol. 1). DOD S~m- Quinn.W.F.. Nov. 1987.No.2174(Vol.1). DODSym- NIP 2432
posium and Workshop on Arctic and Arctic-Rclated posium and Workshop on Arctic and Arctic-Related EXPERIMENTAL AND THEORETICAL STUD-
Environmental Sciences. Laurel. MD. Jan 28.30. Entironmental Sciences. Laurel. MD. Jan. 28-30. IES OF ACOUSTIC-TO-SEISMfIC COUPLING.
1987. Proceedings. Vol.1. p. 26 7-2 69 . 1957. Proceedings. Vol.1. p.305-310. 25 refs. Albert. D.G.. Army Science Conference. Fort
43-860 43-865 Mno.A6t2-718.PocdniVll
VEHICLES. SNOW COVER EFFECT. SOIL FROST HEAVE. COLD WEATHER CONSTRUC-MoreVAOc.227188 Poedig.ol!
STRENGTH. TRANSPORTATION. MOBILITY. TION. FOUNDATIONS. PILES. ROADS. AIR. Washington D.C. U.S. Dept. of the Army. Office of
TRAFFICABILITY. TOPOGRAPHIC FEATURES. PORTS. GROUND THAWING. ENGINFRN the Assistant Secretary. Oct. 1958. p. 19-31. 14 refs.
TRACKED VEHICLES. ENVIRONMENTS. DESIGN. MAINTENANCE. DAMS. LEVEES. 43-1036 EAIO.DEETIN SO
WEATHER. CLIMATIC FACTORS. IMPACT BEARING STRENGTH. COVER EFFECT. FROZEN GROUND. ACOUS-
STRENGTH.TISSESIVEOIYSES ALAR-
In the arctic regions mobilit) of %chicles is frequenti) in- TIOS. SEXPEIM ENOCTTO.E ONLVR
fluceid more by the environmental (climatic) conditions I S.EPRMNAO.
than by the terrain. Weuibre his a profound effect on MP 2426
the performnance of the %eicle. on the efflirnetic of the ARCTIC CONSTRUCION: WORKING GROUP MP 2433
operatr an-nteciatrsiso h erm.hasr REPORT. PERFORMANCE OF LAMINATED COMPOS-

tsefctproduces mixed results 'itobilit) c'e man) Marvin. E.L. ct al. Nov. 1987. No 2174 (Vol. 1). DOD ITF.S IN COLD.
arcdi meraeingbae s temusg tua a improird duings Symposium and Workshop on Arctic and Arctic- Dulls. P K. et al. Army Science Confetrnce. Fort
the int whenited solad. wsratl boisri urorngn Related Environmental Sciences. Laurel. MD. Jan. 28- Monroe. VA. Oct. 25-27. 1988. Proceedings.Vol I.
the tierain micro-relief features sre nautcal h) the sn. 30. 1987. Proceedings. Vol.1 p.311-314 Washington. D.C. U.S Dept of the Army. Office of
cover. Thus, the arctic ensironmcni. utile uletrading the Smallidge. P.D. the Asitistant Secretary. Oct. 1985. p 269.25 I. IS refs.

pefraneo people and machines. can he beneficial to 43-866 Kalaful. J.. Farrell. D.
the terantrafficability characeristics It is ironic, there- COLD WEATHER CONSTRUCTION. MILITARY 413-1037
fore, that as the enstronmeni becomes more Pleasant ror EN'GINEERING. FOUNDATIONS. U-TILITIE-S. MILITARY RESEARCHI. LOW TEMPERATURE
the people and the %ehicles during summer aihasan unfasora
ble effect, due to thawing. on the itraliti of min) BUILDINGS. OFFSHORE STRUCTURES. ICE TESTS. MATERIALS. STRESS STRAIN DIA-

tpsOf arctic terrains Itcan be gencrilitedl. thetrfore. CONDITIONS. DESIGN CRITERIA. PAVE- GRAMS. TENSILE PROPERTIES. ELASTICITY.
tht n hewitr os mbiiy roles nth Actc 'TS. EARTHWORK. ROADS STEGTH. TEMPERATURE EFFECTS.
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MP 2434 MP 2439 MP 2443ESTIMATING AVERAGING TIMES FOR POINT FIELD OBSERVATIONS OF THERMAL CON. THERMOSTPHONS AND FOUN4DATION DE-AND PATH-AVERAGED MEASUREMENTS OF VECTION IN A SUBARCTIC SNOW COVER. SIGN IN COLD REGIONS&
TU'RBULENCE SPECTRA. Johnson. B.. et al. 1957, No.162. Avalanche form- Haynes. F.D., et aI. Oct. 1985. 15(3). p.25 1-259. 15
Andreas. E.L., Mar. 198.27(3). p.295-304.44 ref's. tion. Movement and effects. Proceedings of' the ref's.
43-2129 Davos Sym * um. Sep. 14.19. 1986. Edited by B. Zarling. J.P.TURBULENT BOUNDARY LAYER. Sal. and H. Gubler. p.105-1 18. 20 ref's. With 43-1346

French summary. Includes discussion. COLD WEATHER CONSTRUCTION. FOUNDA.
Sturm. M.. Perovich. D.IC., Benson C. TIONS. AIR FLOW. EVAPORATION, WIND

MP 2435 43-1223 TUNNELS. PERMAFROST HEAT BALANCE.
INFLUENCE OF LOW TEMPERATURE THUR SNOW THERMAL PROPERTIES. CON VEC. TESTS. HEAT TRANSFER. DESIGN. PERMA-
MAL CYCLING ON TENSILE STRENGTH OF TION, SNOW WATER CONTENT. VAPOR DlF- FROST PRESERVATION. PIPES (TUBES). AIR

FIBE coposnEs.FUSION. SNOW HEAT FLUX. SNOW DEPTH. TEMPERATURE. THERMAL INSULATION.Futa lER t l CO P SErs s=Vsel.n TEMPERATURE GRADIENTS. METAMOR- Latioratory teas were enducted with two fuwire. two.Duta. .K. C aLASM Prssre essl ndiping PHISM (SNOW). DEPTH HOAR. TEMPERA- phase commecial therimoyphis; in an asmo@Pheric windCoinference. Pittsbusrg. PA. June 19-23, 1958. Ad- TURE VARIATIONS. tinad at the U.S. Army Cold Retoom Research and EnInerYances in Macro-Mchaunics of Composite Material -A aLbo, Tetnvialeswr ke yadVessels and Components Edited by I%.Hui and T.. " "Nwunde the nlec fsro tmeamegacns "i"Tets ea't ee-vlct nteaop oss9 depth hoar. This process requite a evapoator slope tagie. The air velocity rngled froms 0Kozik, New York, NY. American Society of Mchauni. vow flux thratgh the snow, which can be drie by difsr to52 MIL Te spfroc th esot. Thr e edffectcal Entgiters. 1985. p.141-147, PYP 146. PDIS. 11 or convection. convection in natural aw covers has of~o1 n earby eslin eofrote rizon al heefec
ref's. beens suggested bot never previously detected. A three. he so onr tem-par W -altet was a1111 -inv
Kalafut. J., Lord, H.W. dimnial stry of 103 thrtsos a moitre thog ' C Test reowls are presenteid with thermal conductance
43-1213S the winter of Itt-SS to try to detet cowvectara. . A of the thermos o nasafunctisoofsir velocity andevaperasaurMATERIALS. TEMPERATURE EFFECTS envection event lasting 8 days o:cred in eardy winter

"-doring which large horizontal tempeture gradients were anglec The use or thersiosyphos in a slabon
FREEZE THAW T ESTS. measured. Because the snow war a newly perfec.rwo a grade foundation design On permafrost war modle '"iag
Tests were performed to asses the effects oif low temperatures tally homonous layer. these tempserature vaiton ol the finite element techsnique. Depth of taw with i the
(-0 CQ and low temsperatur thermal cycling (10 cycles only have been caused by convection. Analysis of po fildl decrease; with incremed therosiypsom conductance ami
at 4110 C to 24 C) on the 'Mechanical properties of riberginsa. sources o( error in the temperature measurements. such m; esdjslto hcnss h iaammidcteposy and grptte-eposy, composite hminates. Results vertical misplacement of the thermistorsmniae th t iet is slightly better to place the thermosyphansi ervaseatae
Of teetests show various degrees of degradation of these observed temperawue varia~oms woul have required voce oaistefa aematerials. At low temperatures. strengths, associated with anties in vertical position Aite times larger than were observed
fiber-dominated modes of faiue osow decresses wlek those nodwthemr that moveil 'p and down with time. Ity
of matrix-dominated modes of failure show increases. Comn- leith numbher calculations indicated that it recet ra. MP 2414
posites sujected to low temperature therma cycling show value only during the period in which the ag oiotlTEM SPO FOR HORIZONTAL A?.
strength reduction in matrix-dominated failure modes and temperature gradients were present and convection was occur- PLICATIONS.
strength increase inrs fir-doosinated modes. These results rnag. DenHartog. S.L. Oct. 198. 15(3). p.3 19-

321.conform to the microcrack-growth-bssed damage mechanism 43-1351of composite tOxtefiali. HEAT TRANSFER. PIPES (TUBES). COLD
WEATHER CONSTRUCTION. EVAPORATION.

MP 434MP 241t TESTS. SLOPE ORIENTATION.MP 2IN- ESTIMATING CN SQUARE OVER SNOW ANDMETHOD FOR CONDUCTING AIRBORNE I-SEA ICE FROM METEOROLOGICAL QUANTI- MP 2445FRARED ROOF MOISTURE SURVEYS. TE RMR FLETA ETSUCTobsaf. W. Aril199. VL93, IteratinalAndreas. E.L. 1955, VoL.926. Optical, Infrared, wa FOR HEAT PUMPS.Conference on Thermal Infra.--d Sensing for DWos- Millimeter Wave Propagation Engineering. Orlando. Plsectaplc.G.E.. et al. 1959. 95(l). p.141.146,4 ref.tics and Control (Thcrmosense X), Crlando. FL. Apr. FL.. Apr. 5-7. 1985. p.258-267. 27 ref's. Uedia. H.T.5-8. 1955. edited by R.D. Ltscier. p.50-61, 8 ref's. 43-2025 43-2160
ROF,3 OSTR1DTCTO.1NRAE REFRACTION. ATMOSPHERIC PHYSICS. HEAT SOURCES. HEAT TRANSFER. HEATPHOOGRA Y MOSUERA SURVEYSO.IFAE SNOW COVER EFFECT. ICE COVER EFFECT. RECOVERY. WASTE TREATMENT. SEWAGE

PHOTGRAPY, ARIALSURVYS.TREATMENT.

MP 2437 MP 2447
ON THlE KOLMOGOROV CONSTANTS FOR MP 2443 CALIBRATION MEASUREMENTS AFP ROCK
THE TEMPERATURE-HUMIDITY COSPEC- ICE ENGINEERING FOR CIVIL WORK:' BASF- STRESS BY VIBRATING WIRE SIRE.METER
TRUM AND THE REFRACTIVE INDEX SPEC. LINE STUDY. AT HIGH TEMPERATURES.
TRUM. Carey. K.L. et al, Hanover. NH. U.S. Army Cold Re- Dultta. P.K.. et al. International Symposium or. Field
Andreas. E.L. Sep. 1. 1987. 44(17). p.2399-2406i. 44 gions Research and Engineering Laboratory. Aug. Measurements in Geomechainics 2nd. Kobe. Japman.
refs. 1973. 91p. Apr. 6.9. 1957. Field Measurements in Geomerchan.
43-1278 Ashton. G.D.. Frankenstein. G.E. ics. Edited by S. Sakurai. Rotterdam A-A. Balkea.
REFRACTIVITY. SPECTRA. TEMPERATURE. 43-1312 1958. p.43-53. 5 ref's.

HUMIDITY.ICE JAMS. ICE LOADS. ENGINEERING, Hatfield. R.W.HUMDIY.BRIDGES. ICE NAVIGATION. ICE MECHAN. 43-1484
ICS. DESIGN CRITERIA. CHANNELS (WATER. ROCK MECHANICS. STRESSES. MEASURING

MPWAYS). DAMAGE. ICE FORECASTING. INSTRUMENTS.
MP 438This report summairizes the studies of the 'ilistiall:irREVIEW OF THE METAMORPHISM AND S:resnseter (VWS) in a high temratur ensiroamecat inCLASSIFICATION OF SEASONAL SNOW Climax granite considered for use asa naclear waste reposaitory.

COVER CRYSTALS. The study' also included calibration tests of the maer ma
Colbeck. S.C. 1987. No 162. Avalanche formation. MP 2442 Darre $rs. aluminum and Lucite under unissial. bsisl
movemcn, and effccts. Proceedings of thI ao REMOVAL OF TRACE ORGANICS BY OVER- and trailstress fields. Ilina tests were performedhAN DLOWs by setting streseeters into cylindrical rack cores loadledSymposium. Sep. 14-19. 1986. Edited by B.Salmand LA DFO .hydrostatily romnd ther perphsery. leaving the eudsunlod.H. Gtbler. p.3.34. Refs.p.29-33.. With French sum- Leggett. D.C. et al. Specialty Conference on Ensiron- ed. Trisnial tests were conduicted by repeating the bast
Mary. Includes discussion, mentally Sound Water and Soil Management. Or[3n- tests, with the additon of end loading. The effects of
43-1215 do. FL. July 20.23. 1982. Proceedings. Edited by ternpecature on calibestion chararteristica were evaluntd by
SNOW CRYSTAL GROWTH. SNOW WATER E.G. Kruse. ct al. New York. American Society of conducting untassaL bsil and tnaul tests to the rangec
CONTENT. ICE CRYSTAL GROWTH. METAM- Civil Engineers. 1982. P. 176-184. 21 refs. from room temnperatute in 1010 C The results showed
ORPHISM (SNOW). FREEZE THAW CYCLES. Jenkins. T.F. that the usisuall stres sensitivity factor foe a rock can

%ary os-er a wide margin. For Climax granite it variedCLASSIFICATIONS. UNFROZEN WATER CON: 43-1285 from .17 to 4 5 The streasmeter seuttn preload has aTENT. TEMPERATURE GRADIENTS. ANAL- WASTE TREATMENT. WATER TRE.ATMENT, maior mntosene on the seruitnty factor and, to reducer
YSIS (MATIHEMATICS). EVAPORATION. LAND RECLAMATION, this influence, an opttun peeloada of the stressineter
K:nowledge of the growth of ice crystals in both wet and WATER TEMPERATURE. MATHEMATICAL. must be enisured The temperature or increased the sea.
dry snow hat evolved steadily over many years. Dry MODELS. sttsity factor urder besial and tnasia loading signicantly
snow is charictered b) rounded crystals growing slouly The removal of a number of trace organics from waseae (up to .25.) hut %cry little iles than $:) under uniatual
at low temnperature gradients Wet snow is characterited was studied on an outdoor prototype ,tvcdrand flow tandt loading.
by clusters of grains at low liquid contents and poorly bonded treatment system Foe most af the subistances, the obscred
slush at high liquidl contents Meilt-frere cycles greatly removal rate could be described by the sun of two MASS MIP 2442influene wet snow as well Information was first gained lrsnspotlimaled first order processes representing votatilira.
through field observattons. then laboratory tests. and then lion and sorption A model war developed by nonImluna ESTIMATING TURBULENT SURFACE HEAT
physical modeling. Adsanccs hate been made through multiple regression anlysis in which the om t reossi FLUXF-S OVER POLAR. MARINE SURFACES.application of phms-cqsalibrism thermodynamics and knowuI. rate constants were regressed against three properties of Andreas. F.I.L. Conference on Polar Meteorology asndedge or ice crystal growth although much remains to be each substanc -lenry's constant. octanolwater partition Oceanography. 2nd. Madtson. WI. Nfar 29-3l. 1988.learrned about the slow growth of ice crystsh o5cr a range coefficient sod molecular wight. The dependence Of the Pre-print %olumc. Boston. American Meteorologicalof temperatures The graln-to~gran nature of svapor flow remov-al processes on water temperature was also determined p.56
in dry snow is eompl~cared by the geomectry of snow and but not includled in the initial ns~vle The ohsersed decrease Society. 1911 .561. 19 ref's.
this topic is being stud~rd thr.sh stereology iscri recent in remiss-al rate as the temperature declines is supoted 43-1495
3dtanes in% our undserstanding of snow metamorphism. a by the known dependence of Ilenry's constant anda.tfusotty TLTRILLPNT FL.OW. HEFAT FL.UX. ICE AIR IN-
reclassification of snow seems sec-ssary on temperature. TF.RFACF. POI.YNYAS. ICE EDGE
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MP 2449 togittiin inC 25suit and wae. The method to determine sea ice. During initia icc gowth. intereece ap eWffcts
DYNMICICEBRE UP ONTOL ORTF nt"W"'aicsand nitramincs mn sodl has been thwe"Whl can occur both fronst chaaus ice thicknes &Wd sow er

DYNMI ICe wRiAtU CONTRO fORrHEm a wale rancty of sites sad it has frost whch may rote aseul a wntePttsg layer thicknea.
CON' ECTICUT RIVER NEAR WINDSOR, VER' been foused to be reliable and nepeomcs to onI n.* A strauataon of rMultsyeas ic a tge 8Ck#b7 airm.s
MO0NT. A fulI~catc colabhorative test peored that acceptCAbl Perform- the ice to desaINate, but the Uesuit eXMsstY Vpctf
Ferrick. M.G.. et aL. 1988.139(4). p.245-258. 11 ref. a=cc criteria were attaonabte ins eserydy me. .%Ithods um more characteissc of blak ice A assdtyearbke spec-
Lemieuz. G.E. Weyrick. P.D.. Densont. W. for tetrazene ad nittopm ne hae rex le bee egated trunswas obtained when rVAbl am deposited -a the ice
43-2019 byha fult-calc cotlaboeatitv test becrine few, men need arfare.
ICE BREAKUP. MONITORS. BRIDGES. ICE to O to' ft"oe t' by thcec"op s. Me' SIP 2460
CONTROL. ICE JAMS. ods wil coatinuec to be dienped at CUtREL ms the need CAN RELICT CREVASSE PLUMES ON AN-
Th aas-idu rdeistelas ordbig MitsC tot other otitay annuca coarpounds. TARCTIC ICE SHELVES REVEAL A HISTORY
in the United Stae sad h.s significaint historcal gat NP 2455 OF ICE-STREAM FLUCTUATION.

Dyai 1ce ra ~e Cnecieu c.ve Antreaten COMPARISON OF EPA AND USATHAMA D&- MacAycal. D.R.. et al. 3983. Vol3. Interational
the beide and c-m flood dampw in windwo. *T. Se TECTION CAPABILITY ESTIMATORS. Sympoium on Antarctic Glaciology. 4th. Beemcrlsar
mnonitored ice editions throughou the 1"S'$6 winter- Grant. CL. ct a]. Annual Enivironr~ental Qfl.tit c.FG e.71.15.Poedns 1-2
obwened a rid-witer dyamc ice bVeskup. codce " R&D Symposium. 13th. Williamsburg. VA. No.ie. R.Se.71. I97 Prc.ip p.f.2.

1-7.1959.Proceedings. Hostcdby U.S. Army Toxic ginhdidcr. RA.. Jezk. KC. Shabtaic. S.

toese mnaemnttha wul masatc wte lves urngAberdeen Proving Ground. MD. USATHAMA. 1983. ICE MODELS. CREVASSES. ICE SHELVES. MO-
brakp I hi apruedseapte aiso amthdp.405418. I6 refs. RAINES.
to rodcea c~trlld ie reaup t owe ~ Hewitt. A.D.. Jenkins. T.F. Coofigurrafts of rct" surface-cresic bands and mediu

discharge that occur daring ma)oe naural event. 43-1312 amace that emanate trom the sheacgn attif 0( e antrt
MP 2450 ENVIRONMENTAL PROTECTION. POLLU. are siistd. miss a traer" Aldd afm iatectaa
SEA-ICE PRESSURE RIDGE MICROBIAL TION. ORGANIZATIONS. EXPERIMENTA- !ce she to dc'rmn thf 3aeta o eodn at
COMMUNITES. TION. DETECTIO.. c stream doechag Chroatelog. (Auth#

Ackley. S.F., 136. 21I(5). p. 172.174. 7 refs. N.P 2456 MP 2461
43-1639 INFLUENiCE OF WELL CASING MATERIALS PREDICTING FRR7ZING DESIGN DEPTH OF
MICROBIOLOGY. ALGAE. PLANKTON. PAC CEICLSEIEKNGOUDWTR SLUDGE-FREEZ XV BEDS.
ICE. ICE DEFORMATION. ANTARCTICA- Parker L%%. ct al. Annual Environmental Quality ai.C. c.18.() .4. 5 .1 ea

WEDDEL SEA.43-2063WEDDLL ~ -R&D Symposium. 13th. W illiantsburg. VA. Nov. 15- WATER TREATMENT. SLUDGES. FREEZE
Preut ri* ~17.3988. Proceedings. Hosted by U.S. Army Tease THAW CYCLES. FROST PENETRATION. WIND
conobue uiqu e mt to th ~ ~ and Hazardous Materials Agency (USATHAMA). FACTORS.
.asrobal omnuntie~ m siane ~ oue~rdpAberdeen Proving Ground. MD. USATHAMA. 3938. P26

commmitics, to the towa p ductisit? at the peck ice is p.450461. 19 rfda.p2"
linked to the evel of dcennration resulting in increased Hewitt. A.D.. Jnkins . T.F. USE OF LOW VISCOSITY ASPHALTS IN COLD
ridge deasaY 0t 06c regijn compoed 90 another. In 43.1813 REGIONS.

this~ ~ ~ antck twleammsw esrbdb "$d WATER POLLUTION%. GROUND WATER. WELL Janot,. %%r-. Interntational Cold RtenEn-in
toiElea he first of ecanimi aoorware War ic. w CASINGS. MATERIALS. CHEMICAL ANAL. Specialty Conference. 5th. St. Paul. M.Fb _1
ri44e foematm proces which ocur during; jdeon YSIS. IMPURITIES. ENVIRONMENTAL 1W 38.Poceig.Eitdb . Mcaoai
penods in the anterior cegams atthe Peck ac The second PACT. ENVIRONMENTAL PROTECTION. Codrgos niern. e ok mrcmSce
effect aris after the ridges hase foitmed and is related WATER CHEMISTRY. ty of Civil Engineers. 31"9. p.10-50. 17 refs.

tof oe ek oc esne . thMc dei h ea P 2457 COLD WEATHER CONSTRUCTION. BITUMI.
Ps 245hep1 k ICE SURFACE HYDROLYSIS OF DI ISO- N.OUS CONCRETES. VISCOSITY. CRACKS
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MP 2464 back process of the early design consideration of filling were removed by leaching. Large differences were observed.
WASTE MANAGEMENT PRACTICES IN AN. the caning with saturated sand fill The computed results In their naturally occurring, saline state, these materials re-
TARCrICA. are compared with the allowable shear resistance of the tamed significant quantities of unfrozen water at very low

concrete sealer. With a completely saturated and confined temperatures (ruth.)
Sletten, R.S., et al, International Cold Regions Engi- system, the freceback pressure exerted on the casing and

neering Specialty Conference, 5th, St. Paul, MN, Feb. the concrete sealer is significant for all freezeback geometries. MP 2471
6-8, 1989. Proccedinip. Edited by R.L. Michatow- The results indicate that an undersaturated sand fill or a COMPARISON OF INSULATED AND NONIN-
ski. Cold regions engineering, New York, American saturated fill only to the ground level with an air cap should SULATED PAVEMENTS.
Society of Civil Engineers, 1989, p.122-130, 8 refs. be used to protect both the casing and the concrete sealer Kestler, M., et al, International Cold Regions Engi.
Reed, S.C. MP 2468 neering Specialty Conference, 5th, St. Paul, MN, Feb.
43-2095 UNIQUE NEW COLD WEATHER TESTING 6-8, 1989. Proceedings. Edited by R.L. Michalow.
WASTE TREATMENT, WATER TREATMENT, FACILITY. ski. Cold regions engineering. New York, American
WASTE DISPOSAL, ENVIRONMENTAL IM- Eaton, R.A., International Cold Regions Engineering Society of Civil Engineers, 1989, p.367-378.
PACT, WATER SUPPLY, ENVIRONMENTAL Specialty Conference, 5th, St. Paul, MN, Feb. 6.8, Berg, R.L.
PROTECTION, ANTARCTICA-MCMURDO 1989. Proceedings. Edited by R.L. Michalowski. 43-2117
STATION. Cold regions engineering. New York, American Socie- PAVEMENTS, THERMAL INSULATION, FROST
Waste management practices at US. stations in Antarctica ty of Civil Engineers, 1989, p.335.342. PENETRATION, FROST HEAVE, FROST RE-
were reviewed in the context of applicable laws, regulations 43-2114 SISTANCE, FREEZING INDEXES, DAMAGE,
and environmental practices The study considered both LABORATORIES, COLD WEATHER CON. COUNTERMEASURES, RUNWAYS, DESIGN,
solid and liquid waste preduction, handling, and disposal.
Water supply operations were also considered. The study STRUCTION, BUILDINGS, LOW TEMPERA- TEMPERATURE EFFECTS, TEMPERATURE
concluded that waste disposal practices currently in use at TURE RESEARCH, EQUIPMENT, DESIGN, DISTRIBUTION.
U.S. antarctic stations are reliable, effective, and environmen- MILITARY RESEARCH, TESTS. In the 1986 reconstruction of Newton Field, Jackman. Me.a 2-in.-thick layer of extruded polystyrene thermal insulation
tally compatible and should be continued. (Auth) The U S Army Cold Regions Research and Engineering a i la yed pene thea l insuationLaboratory has a new controlled.environment test facility.w placed beneath the runway taiway and parking apron.P 5the Frost Effects Research aciya (FERF), now in use Concurrently. and less than I mile northwest of the airport,

the first 150 ft of Nichols Road was reconstructed to a
FLOW DEVELOPERS FOR MELTING ICE-EX- The 29,000.sq foot (2694-sq in) buil ing comprises a principal conventional, noninsulated cross section. The purposes
PERIMENTAL RESULTS. test area 182 ft long by 45 It wide (56 m by 138 m) of the ensuing study are la) to evaluate the effectiveness
Ashton, G.D., International Cold Regions Engineer- that incorporates 12 test basins, adjacent moblzaton areas, of the insulation in preventii frost penetration into the
ing Specialty Conference, 5th, St. Paul, MN, Feb. 6-8, and equipment rooms. for a total width of 102 f (31.4 subgrade resulting tn frost action damage, (b) to compare
1989. Proceedings. Edited by R.L. Michalowski. m) plus fully enclosed ramp areas at each end of the buildin test results of insulated Newton Field with those of similarly
Cold regions engineering, New York, American Socie. Surface panels are used to freeze pavement and soils for monitored nosinsulated Nichols Road, and (c) to reexamineof Cvios Engineerng989, pY 1, a S. the pavement, utility, soil sensor, and moblity test programs present design prcedurcs for thickness ind depth of insulation
ty of Civil Engineers, 1989, p 151.160, 3 refs. Liqud.io-air heat exchangers are used to test hardware inside
43-2098 enclosures erected in the test basins or on the mobilization based upon both the field observations and comparisons
WATER FLOW, ICE MELTING, HEAT TRANS- area Currently, coolant is avaiable at -37 F, 0 F, and to theoretical predictions Monitoring throughout the 1936-

jiad 1987 and 1987-1988 winters included measurements of air
FER, FLOATING ICE, ICE BOTTOM SURFACE, + 100 F (-38 C, 017 8 C. and 37.8 C), allowing test tenpera 9 and bsurfac interrs incundwed m eets ofairANALYSIS (MATHEMATICS), PROPELLERS, tures ranging from -35 F to 90 F (.37 2 C to 415 C) and subsurface temperatures, groundwater levels, pore-waterQLower temperatures can be achieved by using portable unt pressures and pavement surface elevationsENGINES, PUMPS, EXPERIMENTATION. Lwrtmeaue a eahee yuigpral nt

ENGNES PMPS i conjunction with the facihity's peromanent system. MP 2472
The distribution of heat transfer coefficients induced at the
underside of floating ice covers by flow developers submerged MP 2469 GLACIGENIC RESEDIMENTATION: CLAS.
beneath the ice cover are reported The experiments consist- DEEP FROST EFFECTS ON A LONGITUDINAL SIFICATION CONCEPTS AND APPLICATION
ed of suspending flow developers (submersible electric motors EDGE DRAIN. TO MASS-MOVEMENT PROCESSES AND
with propellers) beneath an ice sheet and measuring either Allen WL., InternationalDEPOSITS.
the melted profile or the rate of hole enlargement to obtain , Cold Regions Engineering
the heat transfer coefficient. The results may be made Specialty Conference, 5th, St. Paul, MN, Feb. 6.8, Lawson, D.E, Genetic classification of glacigenic
comparable to existing empirical results for impinging air- 1989. Proceedings Edited by R.L. Michalowskt. deposits. Edi:tcd by R.P. Goldthwait and CL.
jet heat transfer by proper consideration of the Prsndtl number Cold regions engineering, New York, American Socte- Matsch, Rotterdam, A.A. Balkema, 1989, p.147.169,
and b relating the initial induced flow to the equivalent ty of Civil Engineers. 1989, p.343-352, 2 refs. Refs. p.165-169.
flow from a submerged orifice 43-2115 43.2130

MP 2466 FROST ACTION, RUNWAYS, DRAINAGE, GLACIAL DEPOSITS, SEDIMENTATION, MASS
REBUILDING INFRASTRUCTURE FOR FROST PENETRATION, PAVEMENTS, THAW MOVEMENTS (GEOLOGY).
PLEASURE BOATING. DEPTH, FREEZING INDEXES, GRAIN SIZE, MP 2473
Wortley, C.A., et al, International Cold Regions Engi. SNOWMELT. ICE COVER DISTRIBUTION IN VERMONT
neering Specialty Conference, 5th, St. Paul, MN, Feb. During the summer of 1986, a 2900.ft (883,88.m) long AND NEW HAMPSHIRE ATLANTIC SALMON
6-8, 1989. Proceedings. Edited by R.L. Michalow. runway, a taxiway and a parking apron were constructed REARING STREAMS.
ski. Cold regions engineering, New York, American at Newton Field in Jackman, ME The runway pavementsection consists of 2-112 in (6 33 cm) of asphalt concrete. Calkins, D J, etal, Workshop on Hydrauhcs of River
Society of Civil Engineers, 1989, p 188-201, 5 refs. 12 in (30 5 cm) of base course. 2 in (5.08 cm) of extruded Ice/Ice Jams, 5th, Winnipeg, Manitoba, June 21-24,
Frankenstein, G.E. polystyrene insulation and a l-in. (2.54 cm) sand levelng 1988. Proceedings, (1988], p 85-96, 3 refs
43-2102 o- The structure is sloped to drain to a 5 to 7- Brockett, B.E.
DOCKS, ICE CONDITIONS, OFFSHORE STRUC- 1/2 ft (1.52 to 2.29 m) deep longitudinal edge drain on 43-2166
TURES, COLD WEATHER CONSTRUCTION, the north side of the runway Jackman has a design RIVER ICE, ICE CONDITIONS, ICEBOUND RIV-
PORTS, MAINTENANCE, DESIGN, STRU'-- freezing index of approximately 2570 F-days (1428 C-days)

R The subgradc soil ia sandy, silty, clayey material of significant ERS FREEZEUP, CHANNELS (WATERWAYS),
TURES, ENGINEERING, ICE NAVIGATIC-4, frost susceptlibility The water table at Newton Field is BOTTOM ICE, ENVIRONMENT, BOTTOM
ICE SOLID INTERFACE, DAMAGE. relatively shallow, increasing potential frost and drainage TOPOGRAPHY, ICE DAMS, FRAZIL ICE, HEAT
Small-craft harbor infrastructure :- d.,irsoratng in many problems Temperature sensors were installed during con- FLUX, ICE MELTING, AIR ENTRAINMENT.
northern cities due to years of use and the harsh winter struction and temperatures in the pavement structure wire One possible cause for winter mortality of salmonids is
environment People desire safe access to water tor recreao monitored during the winter and spring of 1986.1987, 1987- freezing of the bed material where the fry and parr are
tion and leisure Civil engineers face many challenges 1988 In the summer of 1987, a ,eir was installed to residing in a dormant state Typical habitat reaches in
in rebuilding harbor facilties. The performance of various monitor the flow from the outlet pipe fr sbout one/half streams of the White Mountains of New Hampshire and
types of small.craft structures in :ce and methods to character- of the runway lcogth In 1988 un investigation of the the Green Mountains of Vermont were established as study
tie ice conditions in harbors are presented Construction edge drain was begun Correlations between the existing sites The sites averaged 200 m tong, ranged in width
techniques and types of manufactured products are recom- subsurface soil and water table conditions, precipitation, thaw from 10 to 30 ti, and represented channel configurations
mended to rebuild and replace deteriorating harbor structures depth and drain outflow arc under investigation, and further of riffle, run, pool and cascade The interaction of ice
Examples of case studies where Great Lakes cities have nstruicntntionof the site is planned to determine the effective, with different channel geomorphic configurations was exm-
successfully replaced harbor infrastructure are given. ness of the system in a frozen or partially froren state ried Winter monitoring techniques included magnetic

MP 2467 MP 2470 induction conductivity, high.frcqucncy radar and hand augers
PRESSURE BUILDUP IN PERMAFROST PILE to acquire ground truth data The freeze-up processesPRESUR BULDU INPER AFR ST ILE UNFROZEN WATER CONTENTS OF SIX AN- ,%cre documented with 35-am photography
SUPPORTS INDUCED BY FREEZEBACK. TARCTIC SOIL MATERIALS.
Ayorindc, O.A., International Cold Regions Engineer. Anderson, D.M., ct al, International Cold Regions En- MP 2474
ing Specialty Conference, 5th, St Paul, MN, Feb 6-8, ginccring Specialty Conference, 5th, St. Paul, MN, PRELIMINARY RESULTS OF AN EXPERI.
1989. Proceedings Edited by R L. Michalowski Feb 6.8, 1989. Proceedings. Edited by R.L. Mi. MENT USING A 16 FT X 50 1T LONG FRAZIL
Cold rctonsengineering, New York, American Socie- chalowski Cold regions engineering, New York, COLLECTOR LINE ARRAY.
ty of Civil Engineers, 1989, p 236-251, 6 rcfs American Society of Civil Engineers, 1989, p 353-366, Perham, R.E., Workshop on Hydraulics of River Ice-
43-2106 4 refs /Ice Jams, 5th. Winnipeg, Manitoba. June 21-24,
PERMAFROST, PILE STRUCTURES, SUPPORTS, Tice, A.R. 1988. Proceedings, 119881, p 139.15 6 . 9 refs.
PRESSURE, WELL CASINGS, TEMPERATURE 43-2116 43-2169
VARIATIONS, CONCRETE STRUCTURES, SEA- PERMAFROST TEMPERATURE, UNFROZEN RIVER ICE, ICE FORMATION, RIVER FLOW,
SONAL VARIATIONS, LOADS (FORCES), HEAT WATER CONTENT, FROZEN GROUND TEM- ICE COVER THICKNESS, ICE PHYSICS, CLI.
PIPES, SANDS, FREEZING, ANALYSIS (MATH- PERATURE, SOIL WATER. SALINE SOILS, MATIC EFFECTS. VELOCITY. EXPERIMENTA.
EMATICS). COLD WEATHER CONSTRUCTION. FROZEN TION. FRAZIL ICE, POROSITY.
Pressure buildup due to internal freczcback of saturated sand GROUND STRENGTH. IONS, X RAY DIFFRAC- A line array 16 ft wide x 50 ft long was tested in a
in permafrost pile supports should be considered in the TION. TEMPERATURE EFFECTS, PHASE small Vcrmont mountain river late in 1980 to determine
design of pile support casings The internal pressure buildup TRANSFORMATIONS, SPECIFIC HEAT, its ability st fuor a surncc e cover luring the period
is caused by nonuniform freceing resulting from seasonal ahen the site would nrslly reman a% open rater Though
temperature variations and tIre fact that the pile supports WEATHERING, GRAIN SIZE, ANTARCTICA- it had httle effect on the overall ice cover development
are partially buried in permafrost. An analytical elastic VICTORIA LAND. on the river. a stable ice cover formcd a week rr so earlier
model is developed to determine the internal freezcback Phase composiiin dala arc presented for 6 saline antarctic in, ihe line nrral, Site characterintic% eare een to affect
pressure in the support casing The stability of a top suits, Unfroien water contets vs temperature were deter. the line array %,atcr clu ctirs adjacent tio the lines
concrete sealer or plug is also studied Different internal mined for there soil matcrials in their naturall) occurring ver measured and varied froin 2 3 to 3 6 fIts B Dec
frcezcbsek geometries arc considered to simulate the freeze- state and for the same soit inateiialsaftr all soluble coins tuents JO soid nc thtancss on tbe array aricd from 1.13 to
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1.33 ft, which would be typical of lake ice for the same MP 2480 MP 2484
weather conditions MEASUREMENT OF CHARACTERISTIC ICE REINFORCED WITH GEOGRID.

MP 2475 LENGTH OF FLOATING ICE SHEETS. Haynes, F.D., et al, International Conference on Off-

PRELIMINARY STUDY OF SCOUR UNDER AN Sodhi, D.S., Zweite eisbrechtechnische Expedition mit shore Mechanics and Arctic Engineering, 8th, The

ICE JAM. F.S. ]olarstern.. Schlussbericht, Band I (Second Ice- Hague, Mar. 19-23, 1989. Proceedings. Vol.4.

Wuebben, J.L, Workshop on Hydraulics of River Ice- breaking Technology Expedition with R.V. ?olarst- Edited by N.K. Sinha, D.S. Sodhi and J.S. Chung, New

/Ice Jams, 5th, Winnipeg, Manitoba, June 21-24, em.. Final report, Vol.1), Hamburg, 1987, n.p. (Ch.7), York, American Society of Mechanical Engineers,
1 4 refs. 1989, p.179-185, 21 refs.1988. Proceedings, 1988, p.177-192, 15 refs. 43-2431 Martinson, C.R.43-2171

ICE SCORING, RIVER ICE, BOTTOM SEDI- SEA ICE, FLOATING ICE, ICE COVER THICK. 43-2626
MENT, HYDRAULIC STRUCTURES, WATER NESS. FLOATING ICE, ICE STRENGTH, BEARING

LEVEL, ICE JAMS, PIPELINES, PIERS, TESTS, Measurement of characteristic length of floating ice sheets STRENGTH, ICE SHEETS, ICE DEFORMATION,I BREKP was made by landing a helicopter on the ice sheet and MATERIALS, ICE COVER THICKNESS, TESTS,
Wiethepo a fP VE OIT. omeasuring the change in slope on the ice surface near the LOADS (FORCES), ICE CRACKS.While the potential for seourin g of a river bed during an point of loading. The noise from the swells in the water Laboratory tests were conducted on floating freshwater iceic jam event has often been ciued as a cause for concern underneath the ice caused considerable difficulties in measuring sheets reinforced with a high-strength polymeric mesh (Oeo.in a ation with pipeline crossings, bridge piers and other the changes in slopes. Only two successful measurements The mesh was frocen into the ice sheets Bearng
hydraulic structures, almost nothing is known about the subject could be made when the ice thicknesses were 0.8 mn and The mes w ronto e ice sheet e
Significant changes in the river bed might also influence 063 mn. The ratios of charactenstic length to ice thickness thickness of the ice sheets vaed from 3 to 13 cm and
the formation of the jam itself and the water levels that were about II 8 m, and the effective modulus of elasticity the dynamic loads Naried from 1 3 to 23 kN Comparisons
result. This paper describes preliminary flume expenments was 1.65 OPa and 1.24 OPa to tests on ice without the grid were made. For the
to examine the effects of a floating accumulation of ice
on a movable bed channel. The experiments consisted ice sheets tested. Geognd reinforcement increased the bearing
of establishing a uniform free-surface open channel flow capacity of thin (49 mm) ice up to 38% and of thicker
just below the threshold of bed motion, and then installing MP 2481 ice (96 mm) about 10.15%. Failure of the ice with Geogrid
artificial ice jams of assumed geometries and monitoring PROCEEDINGS OF THE EIGHTH INTERNA- reinforcement was very local, whereas failure of the ice
the resulting scour patterns without Geognd was catastrophic and over a large area.

tTIONAL CONFERENCE ON OFFSHORE ME- Diplacement of the ice is compared to theory for plates
CHANICS AND ARCTIC ENGINEERING, 1989. on an elastic foundation.

MP 2476 VOLUME 4.
TRANSVERSE VELOCITIES AND ICE JAM- International Conference on Offshore Mechanics and
MING POTENTIAL IN A RIVER BEND. Arctic Engineering, 8th, The Hague, Netherlands,
Zufelt, J.E., Workshop on Hydraulics of River Ice/Ice Mar. 19-23, 1V89, New York, American Society of
Jams, 5th, Winnipeg, Manitoba, June 21-24, 1988. Mechanical Engineers, 1989, 476p., Refs. passim. MP 2485
Proceedings, (19881, p.193-207, 6 refs. For individual papers see 43-2602 through 43.2659. INTERACTION FORCES DURING VERTICAL
43-2172 Sinha, N.K., ed, Sodhi, D.S., ed, Chung, J.S., ed. PENETRATION OF FLOATING ICE SHEETS
ICE JAMS, RIVER ICE, RIVER FLOW, TOPO- 43-2601 WITH CYLINDRICAL INDENTORS.
GRAPHIC EFFECTS, STREAM FLOW, VELOCI- OFFSHORE STRUCTURES, OFFSHORE DRILL- Sodhi, D.S., Internattonal Conference on Offshore
TY, TESTS. ING, ICE LOADS, ICE MECHANICS, ICEBERGS, Mechanics and Arctic Engineering, 8th, The Hague,
River bends have been reported as major locations for the ENGINEERING, MEETINGS, ICING, ICE CON- Mar. 19-23, 1989. Proceedings. Vol.4. Edited by
initiation and development of icejams. Bends are character- DITIONS SEA ICE DISTRIBUTION. N.K. Sinha, D.S. Sodhi and J.S. Chung, New York,
iced by nonuniform channel cross sections with velocity A ina D So dhi an J ng , wYr,
fields affected by centrifugal acceleration. The alterations American Society of Mechanical Engineers, 1989,
to the streamwise and transverse velocity fields are factors p.377-382, 5
influencing the initiation and development of ice jams in MP 2482 43-2648
riverbends Thestreamwiseandtransversevelocitydstribu- UNIAXIAL TENSION/COMPRESSION TESTS PENETRATION TESTS, ICE LOADS, ICE CUT-
tons through a nver bend were examined is order to assess ON ICE-PRELIMINARY RESULTS. TING, ICE SOLID INTERFACE, FLOATING ICE,
see jamming potential. Tests were conducted under open CE D MU tEaT, Intern
water, and smooth and rough artifical ice cover conditions. Cole, D M, et al, International Conference on Off- FLEXURAL STRENGTH, TEMPERATURE EF
The effects of the above variables on the stresmwise and shore Mechanics and Arctic Engineering, 8th, The FECTS, ICE SHEETS, EXPERIMENTATION, ICE
transverse velocity profiles is a river bend are discussed Hague, Mar. 19-23, 1989. Proceedings. Vol.4. COVER THICKNESS, BUOYANCY, ICE DEFOR-

Edited by N.K. Sinha, D.S. Sodhi and J.S. Chung, New MATION.
MP 2477 York, American Society of Mechanical Engineers, Floating model (urea) ice sheets were penetrated vertically
RIVER ICE AND SALMONIDS. 1989,.up with cylindrical indentors of different shapes (flat. truncated.WalshR Ct AND W ShMONIS H1989, p.37-41, 6 refs. conical and conical) and diameters (76 mm, 152 mm andWalsh, M., et al, Worksho- on Hydraulics of River [cc, Gould, L D. 305 mm) and in different ambient temperatures (0, 10, 20
4th, Montreal, Quebec, June 19-20, 1986, Montreal, 43-2607 F). Our experimental results show that there is no effect
1986, p.D.4.I-D-4.26, Includes discussion and reply. ICE STRENGTH, LOADS (FORCES), TENSILE of andentor shape or size on the ice penetration forces.
37 refs. PROPERTIES, COMPRESSIVE PROPERTIES, From dimensional analysis, a relationship is obtained for
Calkins, D.J. MEASURING INSTRUMENTS, STRESS STRAIN maximum ice penetration force in terms of the specific weight
43-2280 DIAGRAMS, ICE CRACKS, GRAIN SIZE, MI- of water, the ice thickness and the upward flexural strength.From the measured deflections of the ice sheet at a fewRIVER ICE, FRAZIL ICE, ICE GROWTH, ANI- CROSTRUCTURE, TESTS. points along a radial line during penetration tests, the buoyancy
MALS. This paper describes a clamping system that provides a force is calculated independently of the total measured force.
Literature describing the winter habitat of Atlantic salmon means to alternate freely between tensile and compressive By subtracting the buoyancy force from the total measured
(Salmo ar) is reviewed Causes of winter mortality uniaxisl loads on an ice specimen. The fixture is hydraulical- force, the inertial force is obtained Plots of these forces
of salmonids are proposed. Four factors considered detr. ly activated and is used in conjunction with a closed-loop are given for a few tests
mental to overwinter survival include I) crowding of juveniles testing system. It is self-sligmng, holds the specimen
into smaller areas due to freeze-up ice cover formation and rigidly in place and imparts no detectable bending moment
reduction of availabl- habitat, 2) migration of fish due to to the specimen when it is activated The testing method-
overcrowding. 3) solid ice growth into the substrate, thereby ology centered on this device has proven to be very efficient
freezing the redds and the juvenile fish, and 4) high velocity and reliable. Results of several of the initial experiments MP 2486
flows that occur during ice cover breakup and ice jam releases employing this device are also presented These include
An analytical treatment of the ice front progressing into examples of the effect of loading frequency and grain sire INSTRUMENTED VEHICLE FOR THE MEAS-
the substrate is presented and a realistic example is given on hysteresis, the effect of strain level on the secant modulus UREMENT OF MOBILITY PARAMETERS.
to confirm the hypothesis that the freezing of eedds is a for both tensile and compressive loading and an example Blaisdell, G.L., International Instrumentation Sym-
high potential source for egg and juvenile losses Frazil of tensile failure following compressive loading in a regime posium, 35th, Orlando, FL, May 1-4, 1989. Proceed-
ice accumulation under the ice cover on the bed is detrimental characterized by a high degree of microcracking ings, Research Triangle Park, NC, Instrument Society
to salmonid survival because it accelerates solid ice growth. of America, 1988, p.377-388. 7 refu
Increases in overwinter survival have been shown to be 43,2667
directly linked to the amount of adequate winter shelter. 43-2667
Winter shelter includes two key elements, silt-free rubble MP 2483 MOTOR VEHICLES, VEHICLE WHEELS, TIRES,
substrate and adequate flows ON MODELING THE ENERGETICS OF THE TRACTION, COLD WEATHER TESTS, SNOW.

RIDGING PROCESS. A 4-wheel drive %an was equipped with a stepper motor,
MP 2478 Hopkins, M.A., et al, International Conference on Off- instruments and onboard computer data acquisition and control
RESPONSE OF ADVANCED COMPOSITE shore Mechanics and Arctic Engineering, 8th, The system to measure irc traction on snow Forces down
SPACE MATERIALS TO THERMAL CYCLING. Hague, Mar. 19-23, 1989. Proceedings. Vol.4. to 130 newtons can be measured with an accuracy of 2%
Dutta, P.K., et al, Space '88, Albuquerque, New Mex- Edited by N.K. Sinha, D.S. Sodhi and J.S. Chung, New
ico, Aug. 29-31, 1988. Proceedings. Engineering, York, American Society of Mechanical Engineers,
contruction, and operations in space. Edited by 1989, p.1 7 5-178, 8 refs.
S.W. Johnson and J.P. Wetzel, New York, American Hibler, W.D., Ill. MP 2487
Society of Civil Engineers, 1988, p.506-517, 10 refs. 43-2625 MODEL STUDY OF UPLIFTING ICE FORCES:
Kalafut, J., Farrell, D., Lord, H.W. PRESSURE RIDGES, SEA ICE DISTRIBUTION, TIE INSTRUMENTATION.
43-2277 RHEOLOGY, ICE MODELS, ICE LOADS, ICE Zabilansky, LJ, international Instrumentation Sym-
FREEZE THAW TESTS. MATERIALS COVER THICKNESS, ICE PRESSURE, STATISTI- posium, 35th, Orlando, FL. May 1-4, 1989. Procced.

CAL ANALYSIS. ing, Research Triangle Park, NC, Instrument Society
MP 2479 A discrete element model is developed and used to simulate of America, 1988, p.745-748, 2 refs
UPDATE ON PORTABLE HOT-WATER SEA ICE numerically the pressure ridging process in sea ice. With 43-2668
DRILLING. this model it is possible to keep track exphcitly of fictional
GovoniJ.W.,etal, Feb. 1989, 16(2), p.175-1718 refs and collisional energy losses which has not been possible PILE EXTRACTION. PILE LOAD TESTS, ICE

Tucker, W.B. in precious stud:es. The results show the total energy LOADS, ICE MODELS.
losses is ridging to ue two to three times larger than previouly A test basin 36 m long. 9 es wide and 2 4 es deep, with

43-2366 thought These results are consisten: with largescale ice a Ilewtett.Packard 0845B desktop computer for real.time
SEA ICE, ICE DRILLS, THICKNESS GAGES, ICE rheologies based on a statistical treatment of the ridging monitoring and control was used to model pile extractior
SAMPLING. process from uplifting ice forces
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MP 2488 Vertical structures are often placed in ice environments where A variety of techniques have been developed in the put
ROOFER. A MANAGEMENT TOOL FORMAIN- they are subjected tj ice action. Under certain conditions, to prevent ice from interfering with navigation lock operations.
TAINING BUILT-UP ROOFS, they vibrate as a result of interaction with a moving ice This article describes the best technique developed that hu

sheet Various theories and concepts have been proposed been effectively demonstrated at several navigation locks
Bailey, D.M., et al, Conference on Roofing Technolo- to explain the ice-induced vibration A review of the in the United States The system consists of an improved
py, 9th, Gaithersburg, MD, May 4.5, 1989. Proceed- literature on this subject is presented here bubbler system that combines three air manifolds at various
sags. Putting roofing technology to work, Rosemont, MP 2493 locations within the lock to control and move the ice, allowing
IL, National Roofing Contractors Association, 1989, FRACTURE OF S2 COLUMNAR FRESHWATER normal lock operations even in the most severe winter condi-
p.6-10, 5 refs. ICE. FLOATING DOUBLE CANTILEVER BEAM tions.
Brotherson, D.E., Tobiasson, W. TESTS.
43-2691 Bentley, D.L., et al, IAHR Symposium on Ice, 9th,
ROOFS, MAINTENANCE, MILITARY FACILI- Sapporo, Japan, Aug. 23-27, 1988. Proceedings, MP 2497
TIES, WEATHERPROOFING. Vol.1, 1988), p.152-1 6 1, Refs. p.160-161. DEVELOPMENT OF A RIVER ICE-PROW.
ROOFER is a management system to maintain built-up roofs Dempsey, J.P., Sodhi, D.S., Wei, Y. PART 2.
for the US. military. The system includes invento 43-2918 Tatinclaux, J.C., IAHR Symposium on Ice, 9th, Sap-
inspection and condition evaluation. Each roof is evaluat 42
for the condition of its membranes, flashings and insulation. ICE STRENGTH, ICE HARDNESS, ICE CRACKS, poro, Japan, Aug. 23-27, 1988. Proceedings, Vol.2,
ROOFER is bing programmed touse the data for maintenance CRACKING (FRACTURING), ARTIFICIAL ICE, (19881, p.44-52, 9 refs.
scheduling on microcomputer FLOATING STRUCTURES, ANALYSIS (MATH- 43-2978

MP 2489 EMATICS). RIVER ICE, ICE NAVIGATION, ICE CONTROL,
VAPOR RETARDERS FOR MEMBRANE ROOF- A series of 30 fracture toughness tests were performed on ICE BREAKING, ICEBREAKERS, SHIPS.
ING SYSTEMS. laboratory-grown S2 columnar freshwater ice at high homslo- This paper dcscribes the second phase in the development
Tobiasson, W., Conference on Roofing Technology, gous temperatures (-2 to0 C) The floating double cantilever of a river ice-prow intended to be attached to a towboatbeam specimen used and the monitoring of the crack mouth for opening navigation channels or for ice management in
9th, Gaithersburg, MD. May 4-5, 1989. Proceedings. opening displacement in addition to the applied load provided the vicinity of the locks and dams on the northern rivers
Putting roofing technology to work, Rosemont, IL, s means for obtaining an apparent fracture toughness, an of the United States (Illinois, Ohio, and Upper Mississippi
National Roofing Contractors Association, 1989, effective elastic modulus, a lower-bound estimate of the crack rivers) The first prow concept, presented at the 1986
It ofing13 refs. speed, and a side-loaded flexural strength of the ice. An IAHR Ice Symposium in Iowa City, proved during modelexpression for the apparent fracture toughness As a function tests to be less maneuverable than desired. Most of the
43-2692 of the applied load, specimen geometry, and ice thickness difficulties were attributed to the side ice.cntters and to
ROOFS, MAINTENANCE, WATERPROOFING, was developed using a finite element program. This allowed a poor lengthwise weight distribution The be., was rede-
AIR LEAKAGE, VAPOR BARRIERS. comparison with previously published values for the toughness signed and the side cutters were eliminated. Model tests
Membrane roofs consisting of plies attached by hot bitumens of freshwater ice The small range of scatter in apparent showed greatly improved maneuverability in ice without signirf.
are subject to condensation damage from air leakage. Warm fracture toughness values as well as the ability to measure cant effect on the icebreaking capability o the prow The
air can hold more moisture than cold air Vapor retarders other mechanical properties of the ice indicates the usefulness results of these tests are presented ,nd discussed.
are materials which resist leakage of warm high-humidity of such tests.
indoor air into roofs where contact with colder outside tempera- MP 2494
tures can cool the air and cause condensation Vapor STRAIN ENERGY FAILURE CRITERION FOR
retarders should have a perm rating (grains/hr) (sq ft) (inch S2 FRESHWATER ICE IN FLEXURE. MP 2498
mercury) of 0.5 or less Some materials with t cir perm C
ratings are listed. Cole, D.M., IAHR Symposium on Ice, 9th, Sapporo, ICE COVER FORMATION DOWNSTREAM OF

Japan, Aug. 23-27, 1988. Proceedings, Vol.1, A LARGE RESERVOIR WITH VARIABLE RE-
MP 2490 t1988j, p.206-215, 14 refs. LEASE.
SEA ICE RIDGING IN THE ROSS SEA, AN- 43-2923 Ashton, G.D., IAHR Symposium on Ice, 9th, Sapporo,
TARCTICA, AS COMPARED WITH SITES IN NUCLEATION, ICE RELAXATION, TENSILE Japen, Aug. 23-27, 1988. Proceedings, Vol.2,
THE ARC IC. PROPERTIES, GRAIN SIZE, MATHEMATICAL. 11988,, p.189-198, 3 refs.
Weeks, W.F., et at, Apr. 15, 1989, 94(C4), p.4984- MODELS, TEMPERATURE EFFECTS. 43-2992
4988, 20 refs. This paper describes the development of a model for the DAMS, RESERVOIRS, ICE FORMATION, ICE
Ackley, S.F, Govoni, J.W. flexural strength of S2 freshwater ice in simple bending COVER, ICE CONDITIONS.
43-2725 under isothermal conditions. The model applies to the On the Missouri River, downstream of Oahe Dam, an ice
SEA ICE, AERIAL SURVEYS, PRESSURE case of nucleation-controlled failure and addresses temperature cover forms, accumulates and retreats n response to varying
RIDGES, CHUKCHI SEA, BEAUFORT SEA, AN- and grain size effects The derivation balances the energy air temperatures, varying and daily peaking discharges of
TARCTICA-ROSS SEA. supplied by stress relaxation with the energy required to up to 1400 eu m/s, and varying water temperatures of

overcome the burrier to crack nucleation and the energy the release. Extreme accumulations of this ice in someAt the end of the 1980 austral winter, surface roughness to form new surface area The nucleation bramer, which yearshavecausedfloodingduetotheincreasedstageassociated
measurements were made by laser profilometer during a is not yet fully specified, can be determined from expenmental with the resistance of the ice cover. A simulation of
series of flights over the Ross Sea pack ice The total results and appears to be independent of temperature for the accumulation and retreat of the ice cover has been
track length was 2696 km. and 4365 ridges were counted the flexural case under consideration The physical reason- constructed, including the variability of the discharge, water
The frequency distribution ot individual ridge heights was Mg behind the model leads to a mathematical form that temperature, and air temperatures, and compared and calibrat.
found to be well described by a negative exponential disirtbu- dffers somewhat from the expression generally used to repre- ed against available data. A discussion of the various
tion No clear-cut regional variation was noted in ridge sent similar experimental results The conceptual basis approximations used in the simulaiion is presented together
heights, The distribution of ridge frequencies per kilometer for the model draws from observations on the flexural tests, with an assessment of ihe improvements ihat occur when
showed a strong positive skew with a medal value of I 88. from published microscopic observations for ice and from various parts of the simulation are treated in more detail.
the mot freque ridging occurred off the east coast of the literature on nucleation theory The model predictions such as using hourly energy budgets rather than daily averages
Victoria land Comparisons with similar data sets from compare favorably with published experimental results for based on a simple bulk heat transfer coefficient
the Arctic indicate that laige ridges are significantly more the flexural strength as a function of temperature in the
likely in the Arctic Ocean than in the Ross Sea Utilizing range of -I to -19 C and as a function of grain size in
a reasonable model for the geometry of ridges, esiimates the range of 0002 to 0006 m
are made of the average thickness of a hypothetical continuous
lsyer composed only of the deformed ice from ridges. The MP 2495 MP 2499
noncoastal Ross Sea value of 009 m is less than half of RESULTS FROM INDENTATION fESTS ON EFFECTS OF AN ICE COVER ON FLOW IN A
the lowest comparable value from the Arctic. (Auth mod ) FRESHWATER ICE. MOVABLE BED CHANNEL.

MP 2491 Sodhi, D.S., ct a, IAHR Symposium on Ice, 9th, Sap. Wuebben, J.L, IAHR Symposium on Ice, 9th, Sap.
SEA-ICE INVESTIGATIONS DURING TIHE poro, Japan, Aug. 23-27, 1988 Proceedings, Vol.1, poro, Japan, Aug. 23.27, 1981 Proceedings, Vol.3,
WINTER WEDDELL SEA PROJECT. [19 88 ), p.341-350, 9 refs. 119883, p.137-146, 3 refs.
Ackley, S.F., et al, 1987, 22(5), p.88-89. Nakazawa, N. 43-3027
Wadhams, P., Lange, M.A 43-2934 WATER FLOW, CHANNELS (WATERWAYS),
43-2749 IMPACT TESTS. TENSILE PROPERTIES, COM- SEDIMENT TRANSPORT, ICE COVER EFFECT,

SEA ICE, FRAZIL ICE, ICE COVER THICKNESS, PRESSIVE PROPERTIES, ICE PRESSURE, ALLUVIUM, FORECASTING.
ICE CORES, ANTARCTICA-WEDDELL SEA. VELOCITY, EXPERIMENTATION. The formation of an ice cover on an alluvial system results
Sea ice studies conducted during the Winier Weddell Sea Indentation tests were performed by pushing vertical, flat in significant changes in the flow regime due to the interaction
Prjectre descondubed Theieldu eforts cist edoce- indentors of SO- and 100 r.m widths into freshwater columnar between the ice cover, fluid flow. fluid properties, sedimentProject are described The field efforts consisted of ice- ice of different thicknesses (25-60 mm) at different velocities and bedforms For the case of uniform flow in a rigid
deformation experiments, ice-thickness measurements by cot- (1-9 mm/s) Extensive data on forces, displacements and channel, the addition of aai ice cover of uniform thicknessing and drillng, surface wave investigations, s.'ril photography
and hourly visual observations of surfia morphology and acoustic emissions were recorded, and some of these arc and surface roughness would typically result in an increase

presented in this paper Depending on the velocity of in water depth and a reduction in water velocity andice conditions, radar ice-thickness measorements, microwave the indentor, ductile or brittle behovior of ice was observed bed shear Such a flow can be conceptually split along
emision studies, and joit physical.biologca ice-property A few attempts to measure the pressure at the interface a hypothetical plane of zero shear located approximately
Several of the studies showed the rclsti e importance o during ice crushing indicated a uniform pressure distribution at the point of maximuri velocity in any vertical profile
nceadvance process controlled by wave and s rnceior Later in the program, the interaction forces were measured If this concept could be extended to flow over a movable
andurg the freeze-up process. Ice thickness measureacto at the icc-struciure interface by supporting indentor plates bed then existing free surface sediment transport theory
arin ioed fee pcss.s on three load cells With iis system, the 1 nts of action could be applied to the lower layer by treating it as a

of ihe resultant forces were found to be in the center of distinct "open channel" case To test the practicability

IP 2492 lite contact area. indicating uniform pressure distribution, of using this lower layer approach to predict sediment transport
ICE-INDUCED VIBRATIONS OF STRUC- MP 2496 and resistance to flow in an ice covered channel, a series

of tests were conducted at various discharges in a laboratory
TURES. HIGH-FLOW AIR SCREENS REDUCE OR PRE- flume The sediment was a uniform. 045-mm-diameter
Sodhs, DS,Fc, 1989, Sr 89-5, Worki ig group on ice VENT ICE.RELATED PROBLEMS AT NAVIGA. quartz sand and bedforms wcre in the ripple and dune
forces. 4th state-of-the-art report, edited by O.W. TION LOCKS. regimes For each dischar4e, a run was initiated by establish.
Tirico, p.189-221, ADA-207 546, Refs. p.217-221 Rand, J H., IAHR Symposium on Ice, 9th, Sapporo. tug uniform flow under a simulated ice cover Once the
Also in IAHR Symposium on Ice, 9th, sapporo. Japan, Japan, Aug. 23-27. 1988 Procedings, Vol.2, o hwer layer depth and discharge ere determined, a colre-
Aug. 23-27, 1988. Proceedings, Vol.2. p 625-657. (1988), p.3 4-4 3 . 4 refs. spontingopen water flow wssestablished leaving other parame.ters unchanged The ice covered and free surface flows
43-2818 43-2977 were then compared based on sediment discharge, bed form
ICE LOADS, STRUCTURES. VIBRATION. ICE LOCKS (WArERWAYS), ICE CONTROL., BUB. geometry. and energy slope to detcrmme the Applicability
SHEETS, ICE SOLID INTERFACE. BLING. of the lower layer approach
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MP 2500 MP 2504 MP 2510
FORECASTING RIVER WATER TEMPERA- VEHICLES FOR FREIGHT-HAULING AND DEVELOPMENT OF A DYNAMIC ICE BREAK:
TURES. FOR SCIENCE TRAVERSES IN ANTARCTICA. UP CONTROL METHOD FOR THE CONNECTI-
Daly, S.F., IAHR Symposium on Ice, 9th, Sapporo, Mellor, M., Hanover, NH, U.S. Army Cold Regions CUT RIVER NEAR WINDSOR, VERMONT.
Japan, Aug. 23.27, 1988 Proceedings, Vol.3, Research and Engineenng Laboratory, (198 8], Var Ferrick, M.G., ct al, Northern Research Basins Sym-
[19881, p.180-188, 6 refs. p. posium/Workshop, 7th, llulissat, Greenland, May 25-
43-3031 44-224 June 1, 1988. Applied hydrology in the development
FORECASTING, WATER TEMPERATURE, WA- TRACTORS, TRACKED VEHICLES, LOGISTICS, of northern basins, Copenhagen, 1988. p.221-233, 9
TERSHEDS, AIR WATER INTERACTIONS, TRAVERSES, SNOW VEHICLES, CARGO. refs.
RIVER ICE, MATHEMATICAL MODELS. Proposals for freight hauling vehicles in Antarctica, submitted Lemieux, G.E., Weyrick, P.B., Demont, W.
The water temperature of a river at any point reflects how by Caterpillar Inc. to CRREL, are presented. Various 44-251
the upstream watershed responds to heat transfer with the models of Caterpillar LGP, Challenger, and High Speed ICE BREAKUP, RIVER ICE, ICE CONTROL, ICE
environment. The ability to model this response provides Hauler tractors are desc.ibed JAMS, FLOODS.
a way to forecast future river water temperatures, which
could be an important part of an ice forecasting program. 71 Comish-Windsor bridge is the longest covered bridge
This paper presents a model of the watershed response. MP 2505 in the United States and has significant historical value.
In the model the overall environmental heat transfer is calculat- PLANING MACHINES FOR BUILDING RUN- Dynamic ice breakup of the Connecticut River can threaten

the bridge and cause flood damage in Windsor, VT. Theedbaudontwoterms-onehlinearlydependentonthedifference WAYS ON ICE. authors monitored ice conditions throughout the 1985-86between the water and air temperature. The response Mellor, M., Hanover, NH, U.S Army Cold Regions winter, observed a midwinter dynamic ice breakup, conductedof the watershed is determined by analyring the past records Rsac
of air and water temperature From these records, monthly Research and Engineering Laboratory, 119893, 8p. controlled release tests during both open water and ice cover
or seasonal response coefficients for the watershed are deter- + attachments, conditions, and analyzed more than 60 years of temperature
mined. Forecasts of future air temperature, along with 44-225 and discharge records. River regulation presents alternatives
tln known water temperature at the time of the forecast. ICE RUNWAYS, ICE CUTTING, CONSTRUC- for ice management that would mimmi. e water levels during

breakup In this paper the basis of a method is developedare used to forecast water temperature. Water temperature TION EQUIPMENT, ANTARCTICA-MCMUR- to produce a controlled ice breakup at lower stage and
can be forecast for any future data, however, in practice DO STATION. discharge than occur during major natural events
the accuracy is limited by the current limitations of air
temperature forecasts. The model is applied to the Ohio An ice runway, 300 ft by 10.000 ft, able to accommodate MP 2511
River, and results are shown as hindcasts of water temperature the C-130 military air transport, is proposed for the Ross
based on the actual recorded air temperatures, and hindcasts Ice Shelf near McMurdo Station Caterpillar Inc, was CORRELATION FUNCTION STUDY FOR SEA
of "likely ice periods" based on the actual recorded data reuested to submit proposals for ice planing machines to ICE.
The model can be used to forecast likely ice penods in build the runway. A modified Caterpillar PR-450 pavement Lin, F.C., et al, Nov. 15, 1988, 93(CI 1), p.14,055-
large and small watersheds, is designed to be used with profiler and RR-250 road reclaimer look promising 14,063, 50 refs.
real-time water temperature measurements and is particularly Kong, J.A., Shin, R.T., Gow, A.J., Arcone, S.A.
useful for forecasting tributary water temperatures as boundary MP 2506 44-261
conditions for more elaborate models. ICE FORMATION DOWNSTREAM OF OAHE SEA ICE, ARTIFICIAL ICE, DIELECTRIC PROP-
MPS 2501 IEFR AIND W SRA FOH
LABORATORY STUDY OF TRANSVERSE DAM-1987-1988 WINTER. ERTIES, ANALYSIS (MATHEMATICS), CORRE-

Ashton, G.D., Hanover, NH, U.S. Army Cold Regions LATION, REMOTE SENSING, REFLECTIVITY,
VELOCITIES AND ICE JAMMING IN A RIVER Research and Engineering Laboratory, 1988, 37p, I BRINES.BEND. rf P21
Zufelt, J.E., et al, IAHR Symposium on Ice, 9th, Sap- 44-226 MP 2512poro JaanAug 2327,198. Prceeing, Vl.3 44226WINTER FIELD TESTING OF U.S. NAVY FLEET
poro Japan, Aug. 23-27, 1988. Proceedings, Vol.3, DAMS, ICE FORMATION, FLOOD CONTROL, HOSPITAL.
.01881, P.189-197, 6 refs.un, 6C. ICE CONTROL, ICE CONDITIONS, RESER- Sletten, R.S., et al, Hanover, NH, U.S. Army Cold

43-3032 VOIRS, UNITED STATES-SOUTH DAKOTA- Regions Research and Engineering Laboratory,
VELOCITY, ICE JAMS, ICE FLOES, RIVER ICE, OAHE DAM. 11988], 10p., Presented at Test Technology Sym-
RIVER FLOW, SIMULATION. posium, Johns Hopkins University, Jan 1988.
The velocity field through a river bend is greatly affected MPCrory, F.E.
by its channel curvature, primarily by the action of centrifugal WINTER WATER QUALITY IN LAKES AND P B E , TA
acceleration. The streamwise velocity gradient is responsible STREAMS. PORTABLE SHELTERS, MILITARY FACILI
for a nonuniform distibution of centrifugal forces, which TIES, COLD WEATHER TESTS.
results in a radial crculation River bends have long Calkins, D.J., et al, Hanover, NH, U S Army Cold The U S Navy has designed and initiated procurement of
been reported as the locations for the initiation and develop- Regions Research and Engineering Laboratory, more than 20 modular, containerized fleet hospitals ranging
ment of ice jams These radial velocities affect the transport t19881, 8p, Presented at Corps of Engineers 7th in size from 250 to 1000 beds The hospitals are tent-
and deposition of bed material and/or ice in the bend, Seminar on Water Quality, Charleston, SC, Feb. 23- based but include specially outfitted hard shelters for operating
resulting in nonuniform depths and ice thicknesses over a 25, 1988. 11 refs rooms, labs, and other hospital functions Interconnected
cross section. The streamwse and transverse velocity pro- Ashton G.D. tent wings comprise the wards, casualty receiving, and some
files through a 90 deg bend of a laboratory flume were administrativefunctions Hospitalstaffarehousedingeneral
examined. A variety of discharge, bed roughness, and 44-227 purpose tents Piped water and wastewater systems are
water surface conditions were tested, including smooth and WATER CHEMISTRY, LAKE WATER, ICE provided in the hospital All wards and outfitted shelters
rough simulated ice covers The effects of each variable COVER EFFECT, ICE CONDITIONS, SURFACE are provided with electrical, heating, and air-conditoning
on the velocity field were identified WATERS. equipment. All hospital components were designed to
MP 2502 operate within a temperature range of + 125 F to -10 F,
FRACTURE EXPERIMENTS ON FRESHWATER but the lower end of this range had not been evaluated
AND UREA MODEL ICE. MP 2508 under actual winter conditions At the request of theBentley, D.L., ItCE, Aug. 1988, N0.88-7, 152p Refs YEAR OF BOWEN RATIOS OVER THE FROZ- Navy's Fleet Hospital Progesm office, representative sections

passim. For individual papers see 40-4558, 42-3565, EN BEAUFORT SEA. of a feet hospital %ere tested at CRREL fr-tm Dec 1986
565 , E.L., Sep. I5, 1989, 94(C9), p.12,7 2 1 1 2,. through May 1987 The hospital was instrumented with

and 43-2918. approximately 100 thermocouples, and temperatures wereDempsey, J.P., Sodhi, D.S. 724, 15 refs. recorded every 3 hours throughout the test period Exten-43-3040 44-231 sive weather records were collected by an onsitc meteorologi-

ICE MODELS, ARTIFICIAL ICE, UREA, ICE ICE HEAT FLUX, LATENT HEAT, SEA ICE, SEA. cat station Several subsystem failures %ere identified and
STRENGTH, ICE BREAKING, CRACKING SONAL VARIATIONS, AIR TEMPERATURE, documented, primarily in the heating, electrical, and wastewa-

ICE AIR INTERFACE, ANALYSIS (MATH- ler facilities Modifications were made to the plumbing
EMATCS).and heating systems in an effort to correct identified failuresM U 2503EMATICS). or to improve the effectiveness of the systems

EMERGING METEORITE: CRYSTALLINE MP 2513
STRUCTURE OF THE ENCLOSING ICE. MP 2509 EXPERIMENTAL METHODS FOR DECON-
Gow, A.J, et al, 1989, No.28, p.87-91, 6 refs. COMPUTER-GENERATED GRAPHICS OF TAMINATING SOILS BY FREEZING.
Cassidy, W.A. RIVER ICE CONDITIONS. Ayorinde, O.A. ct al, Hanover, NH, U S Army Cold
43-3079 Bilello, M.A., Ct al, Northern Research Basins Sym- Regions Research and Engineering Laboratory,
ICE CRYSTAL STRUCTURE, GEOCHRONOLO- posium/Workshop, 7th, Ilulissat, Greenland, May 25- t19881, 12p, Presented at Test Technology Sym-
GY, ANTARCTICA-ALLAN HILLS. June I, 1988 Applied hydrology in the development posium, John Hopkins University, Laurel, MD. Jan.
While searching for meteorites in the Allan IHills region of northern basins, Copenhagen, 1988, p.211-219, 3 26.-28, 1988. 6 refs.
during the austral summer of 1982-1983, a small, walnut- refs. Perry, L B., Pidgeon, D.. Iskandar, I K.
sized meteorite was discovered with just its tip protruding Gagnon, J.J., Daly, S.F. 44-270
above the ice surface. The meteorite appeared to be 44-250 ARTIFICIAL FREEZING, WASTE TREATMENT,
still embedded in the original ice and becoming exposed
forthefirsttimeattheablationsurface Ifthisiterpretation RIVER ICE, ICE CONDITIONS, COMPUTER SOIL FREEZING, SOIL POLLUTION, WASTE
were proved correct. this would be the first example observed PROGRAMS. DISPOSAL, SOIL WATER MIGRATION.
in Antarctica of an emerging stone, a discovery of special Timely information on ricer i.c c.rndiltons is essential to t.aboratoi) methods were developed to demonstrate and evalu-
importance because the terrestrial age of the meteorite would the shipping industry on ce-pronc inland waterways where are tie feasibility of using artifi iai soil freezing as a cost-
be the same as that of the enclosing ice This study navigation throughout the winter is required Included effci.tive tc.hnique in general site dc.ontamsnation This
was undertaken to determine if the crystalhne properties in a river ic management program arc daily ice obscratns effort is part of CRRLL % artificial freezing rcsearc.h irogram
of the ice were consistent with the notion that the ice on rives in PA and '% Hand-drawn displays of these for hazardous waste management The study attempted
enclosing the meteoritc is coeval with the terrestrial age icecorditions were made from the alphanumcri odcd rcords. to quantify parameters whi h influcni.c conamin transport
of the meteorite Following remeasurement and photogra but they required eucessivc time to prepare To expedite in sodls during freezing Among the influencing parameters,
phy the ice block was split apart by wedging and the meteorite the availability of such diagrams, a .omputer graphics program frizing rate was found to be the most signifi.ant Lontami.
removed The i c was then cut in three mutually perpendicu %as developed Initial .ormputer grapncs printed in black nant mocmcnti profiics is soilsduring freezing were measured
lar directions in order to evaluate th- three dimensional and white showed the cverage and extent of river iic. I.aboratory .olumn studies shoicd a signifcant mobility of
picture of the crystal/bubble structure of the ice It is and whether the ice was running or stationary Further solatilc organos. such as benzene. .hloroform and toluene,
concluded from the analysis that the meteorite was. in fact. modifiatisons. in whi h .olor graphics were used. made v when Lebanon Silty sil ontarnmnatcd with these orasics
just emerging at the ablation surface when it was discovered, possible to also include i.c thickness and other reported was frozen from the bottom up A range of 25-67%,
(Auth.) river ice characteristics such as clear or rotting ice reduction in contamnant concentration was measured in
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the frozen soil simple when subjected to an average freezing for monitoring dust deposition In many other situations. MP 2520
rate of 0.25 cm/day, with the concentration increase found The design is based upon vibrating wire technology, which JOKULHLAUPS FROM STRANDLINE LAKE,
just around the freezing front. However, a corresponding makes the device insensitive to lead wire resistance, contact
25-67% increase in concentration ahead of the freezing front resistance, ground leakage, and humidity, which are common ALASKA. WIH SPECIAL ATTENTION TO 7HE
was not obtained as expected, due to contaminant losses Instrument problems in any field environment. The portable 1982 EVENT.
throughvolatilization,biodegradationndsorpton. Amath- readout is microprocessor based, and can read up to 10 Sturm, M., et al, June 1989, 88-10, 19p., 14 refs.
ematical correlatioq was established between the contaminant remote sensors connected through a switch module. Dust Benson, C.S.
relative change in concentration and their octanol-water pt. loading on the sensors Is read directly in mg/sq cm, In 44-395
tion coefficients. The well-correlated relationship strongly use, the 10 scsors can be placed at various locations, and FLOODS, GLACIAL LAKES, ICE DAMS,
suggests the dependence of the freezing-induced mobility all can be monitored with their cables terminating ata FI
of the specific organic contaminant component on its octanol- central station where the switch module is located. The FLOODING, SUBGLACIAL DRAINAGE, GLA-
water value, maximum permissible distance of the sensors from the readout CIAL HYDROLOGY, UNITED STATES-ALAS-

is about 1.6 kM . The readout unit weighs 4 kg and KA-STRANDLINE LAKE.
MP 2514 is rugged and splash-proof. Both the sensor and the readout Jakulhlsups, or outburst floods, have occurred every I to 5 yr
PROTOTYPE TESTING FACILITIES FOR unit were tested for shock and vibration, and both met from Strandline Lake. one of the largest glacier-dammed lakes
FIELD EVALUATION OF CONTAMINANT military standards. The sensors are temperature compensat- in North America. They flood the Beluga River, which was
TRANSPORT IN FREEZING SOILS. ed and can detect changes in dust loading as small as once in an undeveloped region but now is spanned by bridges
Ayorinde, O.A., et al, Hanover, NH, U.S. Army Cold 0.5 mg/sq m. The total range of the sensor is 0 to and power lines leading to Alaska's largest urban area. In
Regions Research and Engineering Laboratory, 500 mg/sq cm. The paper describes the principle by 1982.astudy of the mechanisms that produce these jokulhiaupaths dnernaboa ory which the sensors operate, the assembly procedures, and was initiated to improve the ability to predict them and thereby
[1988), 29p., Presented at the International Confer- the results of sensor calibration, stability and repeatability to mitigate their damages. Reliable precursoappear tobe de-
ence on Physiochemical and Biological Detoxification tests. The details of the readout unit are also described velopment of a distinct calving embayment in the lobe of the
of Hazardous Wastes, Atlantic City, NJ, May 3-5, Triumvirate Glacier, which dams Strandline Lake, and forms.
1988. 10 refs. MP 2517 tion of a number of suprallacier pools. Contour maps made
Perry, LB, Tantillo, T., Pidgeon, D., Ikandar, I.K. 2 from photos taken imm-diately before and after the *0kulhlsau
44.271 HOPKINSON PRESSURE BAR APPARATUS: A of Sep. 17, 1982 indicate that over 95% of the lake drain
44-271 TOOL FOR RAPID ASSESSMENT OF MATERI- releasing about 700,000,000 cu m of water. The lake is
ARTIFICIAL FREEZING, WASTE TREATMENT, AL PROPERTIES AT HIGH STRAIN RATES. dammed by a ;lacier lobe that fractures and subsides during a
SOIL FREEZING, SOIL POLLUTION, WASTE Dutts, P.K., et al, Test Technology Symposium, 1st, jokulhlaup, which indicates that the release mechanism is hy.
DISPOSAL, TEST EQUIPMENT, SOIL TESTS, Jan. 25-28, 1988. Proceedings, Vol.2, (19883, drostaticliftingoficeoffasubglacialspillway;theexposedareas
SOIL WATER MIGRATION. surrounding the glacier margins suggest that the spillway mayRecently, artificial freezing has been identified as a potentl p.885-903, 20 refs. be controlled by bedrock. Large variatons occur in the refil.and plausible technclue for treating soil contaminationa Farrell, D., Kalafut, J. ing period of Strandline Lake. Modifications of sublacial
well as for general site decontamination. As part of the 44-283 drainage into Strandline Lake as a result of jokulhlaup, com-
overall CRREL artificial freezing research program for toxic STRAIN MEASURING INSTRUMENTS, STRAIN bined withcomplex sub- and marginal drainage patterns,appear
and hazardous waste management and control in cold regions, TESTS, ICE LOADS, DYNAMIC LOADS, IM- to exert controls which are not understood but which contribute
a large-scale prototype testing facility has been constructed PACT TESTS, ICE DEFORMATION. to the variable filling rates.
to study and evaluate contaminant movement in soils during The split Hopkinson bar is an analysis tool that allows MP 2521
freezing. The contaminants propoed to be used for the material characteristics to be determined under high strain COLD-TEMPERATURE CHARACTERIZATION
atudy include volatile organics, such as chloroform, toluene, rate loading conditions (50 to 1000 strains per second). OF POLYMER CONCRETE.
and benzene, and non-volatile organics, such as TNT and In the techniques described, the material under test is cooled Big, S.R., Sep. 1986, ESL-TR-86-26, 46p., 4 refs.
RDX. Variation in contaminant concentration during freez- with liquid nitrogen flowing through coils surrounding the
log would be obtained by soil coring and sampling tubes test specimen. The technique incorporstes computer control 44-396
in different locations. Contaminant concentration would over the data collection and analysis so the material properties POLYMERS, CONCRETE PAVEMENTS, CON-
be determined using a gas chromatograph/mass spectrometer are determined iapidly. To illustrate the capability of CRETES, TEMPERATURE EFFECTS, COLD
and high-precision liquid chromatograph. the testing method, a demonstration using ice as a material WEATHER PERFORMANCE, COMPRESSIVE

MP 2515 is included. PROPERTIES, FLEXURAL STRENG tl, CON-
USE OF INNOVATIVE FREEZING TECH. CRETE AGGREGATES, CONCRETE CURING.
NIQUE FOR IN-SITU TREATMENT OF CON- MP 2518 This report discusses laboratory engineering tests that were
TAMINATED SOILS. INTAKE DESIGN FOR ICE CONDITIONS. performed to determine the properties of polymer concrete
Ayorinde, O.A., et al, International Conference on Ashton, G.D., Developments in Hydraulic Engineer- under cold conditions The polymer tested was Percol-

S. a three-part polyurethane resin, catalyst amounts were
New Frontiers for Hazardous Waste Management, ing, Vol.5. Edited by P. Novak, London, Elsevier djusted so that samples set at approximately 30 seconds.
3rd, Pittsburgh, PA, Sep. 10-13, 1989. Proceedings, Applied Science Publishers, 1988, p.107-138, 44 refs. The II conditions tested involved variations of three factort
19893, p.489-498, 14 refs. 44-308 (1) ambient temperature (35, 15, 0, or -20 deg F); (2)

Ferry, L.B., Iskandar, I.K. ICE CONTROL, WATER INTAKES, ICE ACCRE- cure time prior to testing (30 minutes or 24 hours), and
44-272 TION, FRAZIL ICE, ICE FORMATION, WATER (3) moisture content of the aggregate (dry or wet). Flexural
ARTIFICIAL FREEZING, SOIL FREEZING, FLOW, STABILIZATION, COUNTERMEAS- strength wasdetermined atall conditions Testsofcompres-

WASTE TREATMENT, SOIL POLLUTION, URES, HYDRAULIC STRUCTURES, RIVER ICE, save strength, chord modulus of elasticity, and Poisson's
ratio were performed at each temperature on samples prepared

WASTE DISPOSAL, SOIL WATER MIGRATION, FLUID DYNAMICS, LAKE ICE. with dry aggregate and cured for 30 minutes. Results
EXPLOSIVES. of the compressive strength, flexural strength, and modulus
In the past few years, CRREL has been investigating the MP 2519 of elasticity tests, which all decreased with temperature,MP 2519remained above the 30-minute minimum requirments at
ue of artificial freezing as an innovative technique for soil ENGINEERING GEOLOGY STUDIES ON THE tm ratures from 35 to 0 d F, but dropped off shar ly
decontamination. A preliminary laboratory study was con- L PETROLEUM RESERVE IN ALAS- tmpr f deg F , bun drped off shap
ducted specifically to evaluate and analyze the possibilityNA.NA atte -20 deg F condition. Samples prepared with wet
of mobilizin; different types of contaminants by freezing KA. aggregate had much lower flexural strengtih than samples
in Lebanon silt. Contaminants investigated were explosive Kachadoorian, R., et al, Geology and exploration of prepared with dry awe aoate and met the minimum require-
residues most extensively found at the U.S. Army ammunition the National Petroleum Reserve in Alaska, 1974 to ments onl) at the 35 deg F condition. Poisson's ratio,
plants as well as volatile organic compounds (VOCs), such 1982. Edited by G. Gryc, Washington, D.C., 1988, which increased with colder temperatures, remained within
as chloroform and toluene. Explosives studied were 2 .4,6. ehe specified range at35 deg F and I5 deg F and exceeded
trinitrotoluene (TNT). hexahydr-2,3,5-triniro-.3,5.triazine p.899-922, 15 refs. the specifications at colder temperatures.

(RDX), octshydro-l,3,5.tetranitro-l,3,5.7tetrazocine Crory, F.E.
(HMX), 2,6-dinitrotoluene (2.6-DNT), ortho-nitrotoluene (0- 44-393 MP 2522
fNT), and met&-nitrtoluene (M-NT) Preliminary data ROADS, WELLS. RESEARCH PROJECTS, RUN. EFFECT OF ICE PRESSURE ON MARGINAL
fom the laboratory column studies suggested that there WAYS, DRILLING, GRAVEL, SEASONAL ICE ZONE DYNAMICS.
was f certain degree of movement of beth explssve s and FREEZE THAW, SANDS. Flato, G.M., et a, Sep. 1989, 27(5), p.514-521, 9 refs.

VOCs when soil columns of Lebenon silt saturated with The U.S. Geological Survey (USGS) has been charged with Hibler, W.D., 111.
these contaminants were frozen unidirectionally from the the responsibility of evaluating the petroleum potential of 44-405
bottom up. Slopes of th- control and frozen soil concentra. the National Petroleum Reserve in Alaska (NPRA) This SEA ICE, ICE PRESSURE, ICE MODELS, CAVI-
tien profiles were statistically analyzed and a comparison work had already been initiated by the U S Navy, from TATION, WIND FACTORS, ICE EDGE, FLOAT-
between :hem was made One freeze cycle at an average whom the NPRA was transferred to the Department of ING ICE, ICE STRENGTH, DRIFT, ICE ME-
freezing rate of 0.3 cm /day was used. Insignificant amounts the Interior To help fulfill its responsibility, the USGS CHANICS, COMPRESSIVE PROPERTIES, MASS
of movement (< 107. change) were observed for RDX, HMX inFb17streanngerngSogporm.oof mvemnt <10 chrge wee osere~fr RX *HMX in Feb 1977 started an engineerng geology program, toTANFR
and TNT. Relatively greater movements (20-40% change) provide the geotechnical support necessary for the exploration TRANSFER.
were observed for 2,6 DNT. O-NT, M.NT, toluene and USOS requested the U S. Army Waterways MP 2523
chloroform For given freezing rate, freeze-thaw cycles Experiment Stapr on (WES) at Vicksburg. MS, and the U S MP
soil and moisture content. It was hypothesized from th E tion e at nic r n S THICKNESS DISTRIBUTION OF ACCREEDand ~ ~ ~ ~ ~ ~ ~ ~ ~ Am oteCrviolxermnadat htth blt Regions Research and Engineering Laboratory ICE GROWN ON ROTOR BLADES UNDERand other previous experimental data that the ablity to (CRREL) at Hanover, NH, to conduct studies to obtain
move iny contaminant by freezing stron~ly depends on the the physical parameters required to evaluate and solve some LABORATORY CONDITIONS.
ty, initial concentration level and the soil/chemical interc of the geotechnical and engineering problems. All of the Itsgaki, K., et al, International Conference on Atmo-
lon of the contaminant. NPRA is underlain by permafrost, and thus virtually all spheric Icing of Structures, 4th, Paris, Sep. 5-7, 1988.

MP 2516 of the engineering and geotchnical problems encountered Proceedings, 1988, p.152-156, 9 refs.
VIBRATING WIRE TECHNOLOGY FOR SET. during the construction of the well sites and subsequent Lemieux, G.E.
TED DUST MONITORING. drilling were associated with permafrost. The widespread 44-415

occurrence of permafrost containing large amounts of near.
Dutta, P.K., et al, Battlefield Dust Environment Sym. surface ground ice in the form of wedges, masses, and inter. ICE ACCRETION, AIRCRAFT ICING, MEAS-
posium, 3rd. Proceedings, edited by R.R. Williams granular ice required that construction activity not disturb UREMENT, TEMPERATURE EFFECTS.
and R.E. Davis, [19881, p.71-82, 2 refs. the thermal regime of the ground surface, becauqe such The shape of ice accreted on the leading edge of aircraft
Runstadler, P.W. disturbance could lead to thawing of permafrost Once wings and other structures varies extensively depending on
44-282 the permafrost was thawed, ground subsidence, sediment the growth regime in which accretion takes place. This

DUT Dflow and impassable conditions would result Construction shape feeds back to control the rate of ddiional accretion.
DUST, DETECTION, REMOTE SENSING, MEA- problems were compounded by the necessity that all construc- In order to provide numerical information for further analysis
SURING INSTRUMENTS. tion in the NPRA be done during the winter months to of ice accretion, the thickness distribution of secreted ice
A new remote operating sensor for accurate and continuous meet the environmental requirements Therefore, the engi- grown on cylindrical rotor blades under the laboratory condi.
monitoring of dust settlement rate is described. The system neering geology program consistently addressed the impact lions was measured Measurements were made every I
was developed for monitoring settled dust in underground of the environment on the facilities and the effect of the cm in the radial direction and at every 6 deg interval around
coal mines, but it is conceived that it can also be used facilities on the environment the axis of the cylindrical blades Photographs of the
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acreted ice were used to identify the growth regime. surface MP 2527 MP 2533
toiigitnes, and the extent of iced area that could not be INTERFACING GEOGRAPHIC INiijMATION METHOD FOR RATING UNSURFACED
obtained from thickness measurements by mechanical contact.
Extensive liquid migration was observed above .11 C in SYSTEM DATA WITH REAL-TIME HY- ROADS.
both radial and tangential directions on the rotor Evidence DROLOGIC FORECASTING MODELS. Eaton, R.A., et al, Spring/Summer 1989, 21(1-2),
of liquid water persiated down to -20 C, however Eagle, T.C., et al, National Conference #,n Hydraulic 1989, p.30-40, For another version see 42-804.

Engineering, New Orleans, LA, Aug. 14-18, 1989. Gerard, S., Dattilo, R.S.
Proceedings. Editedi by M.A. Ports. New York, 44-609
American Society ofCivil Engineers, 1989, p.857-861. ROAD MAINTENANCE.

MP 2524 Merry, C.J., McKim, H.L. MP 2534
WHAT MAKES THUNDERBOLTS ZIG AND 44-425 EFFECTS OF FILTERING AND CLASSIFICA-
ZAG. HYDROLOGY, FORECASTING, DATA PROC- TION ROUTINES ON DIFFERENT RESOLU-
Itagaki, K., International Aerospace and Ground Con- ESSING, MODELS, RIVER BASINS, COMPUTER TION IMAGERY IN DISTINGUISHING LAND
ference on Lightning and Static Electricity, Oklahoma PROGRAMS USE CLASSES.
City, OK, Apr. 19-22, 1988. Proceedings, 1988, This paper discusses a plan to incorporate remotely sensed Merry, C.J., et al, Soctety for Imaging Science arA.
p.22-27, 6 refs. spatial data into a real time hydrologic decision support Technology. Annual Conference, 41st, Arlington,
44-416 system. Because of the nature of the hydrologic forecasting VA May A2-26, 19

LIGHTNING, COMPUTERIZED SIMULATION, system, a file server type of interfacing is required. Recom- A 88. Advance printing of paper
mendations for a real time GIg are discussed. summaries. 19881, p.57-58.

STATISTICAL ANALYSIS. 44-610
It is well known that lightning bolts trace a zig-zag course MP 2528 LANDSCAPE TYPES, TERRAIN IDENTIFICA-
between clouds or from cloud to ground. This course USE OF SPOT HRV DATA IN THE CORPS OF TION, REMOTE SENSING.
is apparently determined during the development of "leader
strokes" through which the bolt advances. This paper ENGINEERS DREDGING PROGRAM. MP 2535
proposes a model for the development of such a leader Merry, C.J., et al, Sep. !988, 54(9), p.1295-1299, 10 REMOTE SENSING AND WATER RESOURCES.
stroke. Assumptions used in this model are: I. A uniform refs. McKim, H.L, et al, ASPRS-ACSM Fall Convention,
global electric field exists between cloud and ground or McKim, H.L., LaPotin, N.T., Adams, J.R. Reno, NV, Oct. 4-9, 1987. ASPRS technical papers.
cloud and cloud. 2. Electric cells of various strengths 44-435 r

9
B

7
1, p.186-190.

and sizes are randomly distributed in the vicinity of the SENSOR MAPPING, SPACEBORNE PHOTOG- M.
tip of a leader. 3. An electric charge is supplied to erry, C.
the tip of the leader stroke through the previous stroke RAPHY, LAKE WATER, SUSPENDED SEDI- 44-611
to increase the electric field around the tip. 4. When MENTS DREDGING, TURBIDITY, PHOTO- WATER SUPPLY, REMOTE SENSING.
the field strength between the advancing tip and one of GRAMMTRY, DATA PROCESSING, ENV' In the past 5 years there has been rapid advancement it
the cells becomes strong enough, discharge between the RONMENTAL IMPACT. the use of remote sensing in the area of water resource
tip and the cell takes place, advancing the leader stroke management. Satellite image data are now available from
to the cell. Monte Carlo computer simulation of such MP 2529 operational systems such as the NOAA and SPOT satellites
a model in two and three dimensions has produced panems IS ADVANCED TECHNOLOGY I GATE- in addition the Landsat series of satellites have taken data
with a stking resemblance to published photographs of over a major portion of the globe. Many procedures
lightning bolts. Statistical analysis of the data generated WAY TO IRRESPONSIBILITY". oea me or portion oegloe. Many proceureby hesiui*.onprduedb]¢chngngviou praetrsZufelt, I.E., Oct. 1989, 115(4), p,.434-437, and methods have been developed to analyze digital satellite
by the simultion produced by changing various Parameters O.data but the techniques to use them operationally for evaluating
indicated that certain information can be gained by analyzing 44-437 water resources on a global scale are in their infancy A
those photographs For instance, an increase In general COMPUTER APPLICATIONS, HUMAN FAC- discussion of the methods used by the Corps of Engineers
electric field strength results in a less tortuous track with TORS, ACCURACY. to address water related topics is presented to illustrate
longer steps, while a larger cell size dutributioi results in how worlJ communities must learn to use remote sensing
more ragged tracks By comparing the statistical analysis for collection of data required to manage their water resources.
of lightning stroke shapes obtained from photographs with MP 2530

observed field conditions causing the strokes, various parame. ARCTIC RESEARCH OF THE UNITED STATES, MP 2536
ters such as field strength and cell size could be estimated. VOL3. PERTURBATION SOLUTION OF THE FLOOD

U.S. Interagency Arctic Research Policy Committee, PROBLEM. DISCUSSION AND AUTHOR'S
Washington, D.C., Fall 1989, 7Ip. REPLY.
Brown, J., ed, Bowen, S., ed, Cate, D.W., ed, Valliere, Ferrick, M.G., 1988, 26(3), p.346-349 , 2 refs. For ar-

MP 2525 D., ed ticle by B. Hunt, being discussed, see 1bid, 1987,25(2).
GEOTEXTILES AND A NEW WAxi TO USE 44-471 Hunt, B.
THEM. RESEARCH PROJECTS, ORGANIZATIONS, 44-612
Henry, K., Society of Women Engineers. National MEETINGS, EXPEDITIONS, LEGISLATION. FLOOD CONTROL, RIVER FLOW, FLOOD
Convention and Student Conference, Puerto Rico, This is the first biennial revision to the United States Arctic FORECASTING, MATHEMATICAL MODELS.
June 20-26, 1988. Proceedings, [19883, p.214-222, Research Plan. This revision contains accomplishments MP 2537
11 refs and updates to agencies' arctic programs, and reflects curent
44-420 and ongoing U.S activities and national concens for arcic FRAMEWC"K FOR CONTROL OF DYNAMIC

research It includes recommendations for sevenl new ICE BREAKUP BY RIVER REGULATION.
SOIL WATER MIGRATION, FROZEN GROUND interagency programs and the initial steps for an Arctic Ferrick, M.G, et al, Regulated rivers, research and
MECHANICS, FROST HEAVE, FILTERS. Social Science program. Finally, it provides status reports management, Vol.3, 1989, p.79-92, 18 refs. For
This study utilizes soil specimens prepared with geotexntiles on cross-cutting activities including logistics and data, which another versio see 43-4385.
subjected to unidirectional standard frost heave tests Re- support and enhance U.S. capabilities for conducting an Mulherin, N.D.
sults indicate that geotextiles can reduce frost heave. Char integrated national program of arctic research. These rev-
acterstics that influence capillary behavior include pore size sions hbe been coordinated with and are responsive to 44-613
distribution and structure of the fabric as well as surface guidance provided by the Arctic Research Commissi-n p-RIVER ICE, ICE BREAKUP, ICE JAMS, RIVER
properties of the fibers. Furthermore. fabric thickness up- pointed by President Reagan in Jan. 1985 FLOW, ICE CONTROL, FLOOD CONTROL.
pears to influence performance as a capillary barrier. Cur- The entire ra:%.gc of ice breakup behavior, from thermal
rently, little is known about fiber surface properties and MP 2531 to dynamic, described and classified, to provide order
there are no standard tests to evaluate charactenstics such OCF.ANIC HEAT FLUX IN THE PRAM STRAIT to this comple t process The theory and model of Ferick
as wetting angle Test observations indicate the importance et a (1986) are refined, building on the concept of an
of quantifying fabric pore size and the wetting angle of MEASURED BY A DRIFTING BUOY. ,ntnnsic relationship between river waves and dynamic ice
fibers in the fabric so that their influence on capillary behavior Perovich, D.K, et al, Sep 1989, 16(9), p.995-998, 14 breakup. A force balance is developed for a common
can be quantified. refs. dynamic breakup behavior. Empirical criteria that quantify

Tut.ker, W.B., Kirschfield, R.A. the resistance to breakup of an ice cover are obtained from
44-467 a case study and compared with published values. Sensitivity
SEA ICE. SEA WATER, HEAT FLUX, REMOTE studies of ice breakup with the completed model demonstrate

MP 2526 SENSING, FRAM STRAIT. insights that follow from the theory presented, and the qntuitive
nature of the results This framework for understanding

THEORY FOR A TWO-WAVELENGTH MEAS- As one component of the Artie Environmental DnftlS river ice processes provides the option for icc management
UREMENT OF THE PATH-AVERAGED TURBU- Buoy, two thermistor strings were installed through 'he ice by river regulation, and focuses on the potential for control
LENT SURFACE HEAT FLUX. to measure ice temperatures and determine oceanic heat of ice breakup The concept of controlled breakup involves

d fluxes as the buoy drfted from the arctic basin into the a release of water from a dam that moves the ice downstream
Andrea, E.L., Lower Tropospheric Profiling: Needs Greenland Sea Ice temperature data between Dec 14. of locations with a high potential for damages during breakup.
and Technologies, Boulder, CO, May 31-June 3, 1988. 1987 and Jan 2, 1988 were retrieved During this period The abrupt, short-duration characteristics of the controlled
Proceedings, (1988], p.219-220, 9 refs. the AEDB progressed from approximately SIN 4E to 77N release, patterned after those of unregulated river breakup,
44-421 sW This constituted the most rapid displzcement of minimize both the volume of water required to cause breakup
HEAT FLUX, MEASUREMENT, SURFACE the entire drift. coinciding with the entry of the floe into and the water levels at breakup The open water created
ROUGHNESS, ANALYSIS (MATHEMATICS). the marginal ice zone of Fram Strait Once in the MIZ. by the breakup collects heat that increases the rate of melting
Eddy-correlation, inertial-dissipation, fluo-gradient. or bulk- water temperatures increased, most notably at a depth of of the ice The benefits of ScUcsSfut regulation include
aerodynamic methods-the traditional mirometeor logca 16 m where values changed from -I 8 C to :ore than the prevention of flooding. min num e -ion and decreased
way of measuring the turbulent surface fluxes of moroeu 2 C Bottom ablation rates of 34 mm/day were observed potential for ice damage to structur. during breakup without
and sensible and latest heat-all yield point estimtes of between Dec 21 and 28. During this excursion r.to adverse affects on the environment
the flunes Even oversurfaesthatare only stightlyinhomo warmer water, the oceanic heat flux increased by a factorthelues Evnoeruracsthtaeolyllhtyihoo-of 18. from 7 W/sq m to 128 W/sq es. "MP 2538
geneous. however, such point estimates can be unrepresentative ofREMOVAL OF ATMOSPHERIC ICE FROM

ofaverage surace conditions. WyngaardandCl:fford(1978) RO AS TO SPUSING ICE FRE-
and Coulter and Wescly (1980). among others, have therefore MP 2532 BROADCAST TOWERS USING LOW-FRE-
suggested that path-aversging clectrooptical systems could COMMENTS ON "MODELING ADSORP- QUENCY, HIGH-AMPLITUDE VIBRATIONS.
be used to obtain surface-averaged fluxes. but until now TION/DESORPTION KINETICS OF PESTI- Mulhcrm, N D .et al. (19881, 6p., Presented at 4th
no one has shown how to obtain both sensible and latent CIDES IN A SOIL SUSPENSION" BY J.T.I. International Workshop on Atmospheric Icing of
heat fluxes from path.avcraging instruments without the ncces. BOESTEN AND L.J.T. VAN DER PAS. Structures. Paris, Sep. 1988. 7 refs
aity of also making some point measurements A two Leggett. D.C., Sep. 1989, 148(3), p.231. Donaldson, R J.F.
wavelength, electro-optical technique is described that can
distinguish temperature and humidity effects and thus can 44-1037 44-614
yield path.averaged sensible and latent heat fluxes without ADSORPTION. ENVIRONMENTAL IMPACT, TOWERS, ICING. ICE REMOVAL. LOW FRE-
requiring associated point measurements SOIL POLLUTION, MODELS. QUENCIES. VIBRATION.
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Laboratory and field experiments showed that structurally MP 2543 The Corps of Engineers coordinated a water quality samplingsafelevelsoflcw-frequency, hi4h-amplitude(LFHA)vibrations TECHNIQUES FOR GAS GUN STUDIES OF program with i dredged material disposal operation andimparted directly to transmission tower, under cold tempera- a concuar ni SPOT overpass on June 4, 1986 The SPOTtures were ineffective in removin; ap, eciable amouns of SHOCK WAVE ATTENUATION IN SNOW. HRV 20m mulnspcctral data were classified into ive wateratmospheric ice. In general. limited ie removal from Brown, J.A., et al, Shock waves in condensed matter categories using a maxtmuma kerhood classifier A post-
the test structures occurred only during resonant-mode fe- 1987, edited by S S Schmitt and N C. Holmes, New classification filter was used to smooth the water classification.quencies when vibration amplitudes were greatest More York, Elsevier, 198F p.657 -660, 8 refs. Due to the limited amount of ground truth data, simpleimportantly, the sari- vibrations thit were incapable of ice Gaffney, E.S., Blaisdell, G.L., Johnson, J.B. empirical models are presented to illustrate the associationremoval were structurally damaging to the 18.m-tall guyed 44-628 between turbidity and spectral classtowers. Damage resulted in the form of broken welds SHOCK WAVES, SNOW COMPRESSION, SNOW MP 2549
and crossbracing and cracked t')wer legs. Experiments
with a surface coating showed that while the bono strength MECHANILS, SNOW STRENGTH, SNOW DEVELOPMENT OF A GEOGRAPHIC INFOR-of the ice was reduced, debonding and ice removal w, ACOUSTICS. MATION SYSTEM FOR THE SAYLORVILLEstill limited to small areas close to the vibration source. MP 2544 RIVER BASIN, IOWA.
Vibrations preceded by melting at ahe ice/metal interfaceand weakening of the ice cover by solar radiation led to UNITED STATES ARCTIC RESEARCH PLAN Merry, C J., et al, U.S. Army Corps of Engineers
rapid and extensive ice removal The possibility of deicing BIENNIAL REVISION: 1990-1991. Remote Sensing Symposium, 6th, Galveston, TX,
by a combination of v'brations. heat. and/or surface coatings Brown, J., ed, Fall 1989, Vol.3, 72p. Nov. 2-4, 1057. Proceedings t1 98 7

], p.265.269.
is worthy of additional investigation. Bowen, S., ed, Cate, D., ed, Valhere, D., ed. Eagle, T.C. LaPotin, N.T., Gz:di.:er, 1.

44-746 44-947
POLAR REGIONS, OPOANIZATIONS, LEGIS- RIVER B %SI?.S, REMOTE SENSING, GEOGRA-

MP 2539 LATION, RESEARCI' PROJECTS, MEETINGS, PHY, FLOOD FORECASTING, UNITED S ATES
SMART WEAPONS OPERABILITY ENHANCE- COST ANALYSIS

CRREL's ii. ige processing and Geographic information Sys.MENT. MP 2s45 tees (O1s) efforts with the Rock Island Dstrict have concen.Link, L.E., Jr, DOD Environmental Technical Ex- FRACTURE TOUGHNESS OF COLUMNAR trated in Iowa on the Kanawha and Clarion watersheds
change Conference on Mesoscale Phenomena, Laurel, FRESHWATER ICE FROM LARGE SCALE DCB in the Saylorville River Basin The Landsat Thematic
MD, Jan. 23-27, 1989. Proceedings. Edited by TESTS. Mapper (TM) 30-in data and Syst4mc Probatoired'Obset.A.A. Barnes, Jr. 1989, p.165-173. Bentley, D.L., et al, Sep. 1989, 17(I), p.7-20, 35 refs. vasion de Is Terre (SPOT) high Resolution Visible (HRV) 20.44-615 Dempsey, J.P., Wem, Y., Sodhi, D.S. m mulhispectral c.ata we' classified into seven land coverclasses. Ground truth data were collected after the satelliteMILITARY ENGINEERING, MILITARY RE. 44-826 overflights and are being used to determine the accuracy of theSEARCH, DETECTION, DATA PROCESSING, ICE STRENGTH, ICE CRACKS, FLEXURAL classification scheme These land u.c msps will be placed intoATMOSPHERIC ATTENUATION. STRENGTH, TESTS, ICE COVER THICKNESS. a GS containing soils and elevation data at a 30-m grid cell size

A series of 42 fracture toughness tests was performed on and basin boundary data A p. ocedure is being developed tolaboratory-grown S2 columnar freshwater ice at high homolo- link the GIS and the Corps hdrolog,c Engineering Center
gous temperatures (-2 to0 C). The floating double cantilever Data Storage System (DSS) to provide "he data base to use with

MP 2540 beam specimen used and the monitoring of the crack mouth Corps real-time hydrologic forecasting models.
ORTHOGONAL CURVILINEAR COORDINATE opening displacement in addition to ,be applied load provided MP 2550
GENERATION FOR INTERNAL FLOWS. a means for obtaining an apparent tiacture toughness. an CRREL'S EXPERIENCES OF REMOTE SENS-Aoer, M.R, Numencal grid generation in compttS effect-e elastic modulus, a lower-boud estimate of the crackspeed, and a side-loaded flexural strergth of the ice. An ING TECHNOLOGY TRANSFER TO THEtional fluid imechanics, edited by S. Sengupta, Pine expression for the apparent fracture ,oughness as a function CORPS USER.
Ridge Press, !988, p 425-433, 8 refs. of the applied load, specimen geometry, and ice thickness Merry, C.3., U.S. Army Corps of Engineers Remote44-616 was developed using a finite-element p.o +im. This allowed Sensing Symposium, 6th, Galveston, TX, Nov. 2-4,FLUID DYNAMICS, FLUID MECHANICS, comparison with previously published vi ,es for the toughness 1987. Proceedings. (19871, p.? 7 1-2 73 .

of freshwater ice. The small rar.. , scatter in apparent 44-948FLUID FLOW, MATHEMATICAL MODELS frttr 4ogns aausa ela ' btyt esr

Generation of boundary-fitted orthogonal coordinate is r racture toughness values as well as ec ability to measure MT E-.iees s c- other mechanical properties of the ice i..dicates the usefulnes- REMOTE SEr. .NG, DATA TRANSMISSION.complished by mapping the irregular region in physical space of such tests The rennology transfer mechanisms that have worked success-onto a squat. in the traneformed space where an elliptic fully at CRREL tnclude. working one-on-one with Districtcquation is solved to find interior physical cooidinate locations MP 2546 people, a Remote Sensing Bul'etin, telephone consultation,It is usual practice to employ rules or restrictions on the APPROXIMATE SOLUTIONS 'IF HEAT CON- training courses, and moving tovard a PC environmentdistortion function governing the coordinate transformation DUCTION IN SNOW WITI jINEAR VARIA- The paper describes is detail these five areasfrom physical to transformed space. This can allow control TION OF THERMAL CONDUC/IVITY. MP 2551of node spaciig on the interior of the region, at the expense Yen, Y C, Sep. 1989, 17(I), p.2 1- 2, 9 refs HYDRAULIC CONDUCTIVITY AND UNFROZ-
of arbitrary specification of node locations along the boundar-ies. In problems involving internal flows, the specification 44-827 EN WATER CONTENT OF AIR-FREE FROZENof boundary node locations is important. This palir investi- HEAT FLUX, CONDUCTION, THERMAL CON. SILT.glaessomeimplicationsofa standard rule used foripecification DUCTIVITY, ANALYSIS (MATHEMAFICS), Black, P B, et al, Feb 1990, 26(2 ), p 323-329. 25 refs.of the distortion function, and explores a simple technique SNOW THERMAL PROPERTIES. Miller. R.D.that achieves complete boundary correspondence by allowing The approximate heat balance integral method (HBIM) is 44-2646natural values of the distortion function to exist on the extended to the case of variable propri;ies media such as FROZEN GROUND, UNFROZEN WATER CON.
interior Sample grds are generated to compare the results snow The case of linear variation of thermal cond'ictovlly T EN GROUND, SOZE WATERof the two techniques. was imestigated An alternative heat balance into,,,l mcth- TENT, HYDRAULICS, SOIL WATER.

od (AHBIM) was developed Both constant surface temper. Unfrozen water content and hydraulic conductivity data were
ature and surface heat flux wcre ci..1sd,.red Comparison obtained for an air-free frozen Alaskan silt using a newof temperature distribution from HISM, AlIbIM and the form of an ice sandwich d'latometer/perneameter that wasMP 2541 extension of the analytical solation of Jaeg-r wi, given designed to allow control of effective stress in the granularRATING UNSURFACED ROADS. for the case of constant surface temperature il geieral. matrix through appropriate adjustments of pressure in liquid

Eaton, R.A., et al, Mar. 1988. 119(3), p.66-69, For for small valu.s of time. results agree iuit, .cil "th the surrounding s specimen confined as in a .riaxil tes, apparatus
another version see 42-804 analytical solution but as time increases, the difficrncc becomes Experimental complications included .cuv a ,.. of conduc-Gerard, S., Cate, D.W. more pronounced. AIIBIM with a quadrati it, .lerature tivily during prolonged periods of cquii- ,- (no flow) afterprofile gave a somewhat better result especially when the each temperature step immediately foIl ed 1) very slow
44-617 value of era is small For specific property function of but continuing decay, as if witl.out limit When d formula
ROAD MAINTENANCE 0

(cta)=e supeta. .losed form solutions were obtained The of the Brooks and Corey type was fitted to u.rozen watcr
rosullrs were co.npar-J oh those from 1BIM. Alihlb contentdata hydraulicconductiviiesinferredfromth-formula
and the analytical methiod -. d'-r-rd exceotionally til parametet.through the model ofiualc. providrd an accepts.
with the analytical especially i,, targe va:t-, ,.-. ble description of observed conduimit) values. as measured

MP 2542 MP 2547 .. imediately after the equilibriun period
UNIQUE NEW COLD WEATIIER TESTING PAVEMENT DESIGN FOR SEASO." -. FROST SP 2--FACILITY. CONDITIONS: CURRENT AN!, "UTURE BUILDINGS AND UTILITIES IN VERY COLD
Eaton, R.A., Test Technology Symposium, 1st, Jan. METHODS. REGIONS: OVERVIEW AND RESEARCH
25-28, 1988. Proceedings Vol.2, (19882, p.7 4 5

. Berg. R.L.. Hanovcr, NH. U.S Ar.nv Cold Regiots NEEDS.
750, For another version see 43-2114. Research and Engineering Labo- -y. Nov. 1988. Tobiasson. W.. FalI-Wimer 199F. 20(3-4). p 4-11. For44-627 12o.. 8 refs. Presented at the F,,.,s jreat Lakes Re- anothcr version see 4 3-86 4

.
LOW TEMPERATURE RESEARCH. COLD gon -n1h Annual Airport Engi ,.erngIManagement 44-OLlWEATHER TESTS, LABORATORIES, TEST Con "cncc COLD WEATHER CONSTRUCTION, HUMAN
CHAMBERS, LOW TEMPERATURE TESTS, 44-836 FACTORS ENGINEERING. MILITARY FACILI-BUILDINGS, REFRIGERATION. PAVEMI;NTS. r'RGcT PROTECTION. SEASON- TIES, POLAR REGIONS.
The U.S. Army Cold Regions Research and Engineering AL FREEZE TH.W. FROST HEAVE. FROST AC- MP 2553
Laboratory has a new controlled environment test facility TION Rthe Frost Effects Research ;-acility (FERF), no. in use T ROSP RESISTANCE. FROST FORE- COST EFFECTIVENESS OF PROPER PO-The 29.000 sq f (2942 sq mn) ailding compnics a prreipal CASTINCG. THOLE PATCIING.test area 182 ft (55 m) long by 44 ft (14 ns wide incorporating MP 2548 Eaton. R A., SAVE International Confcrcnce, Tor-12 test basins, adjacent mobdivation areas and equipienct U OFSPOTItRV DATA IN A CORPS DREDG- rance, CA. May 23-25. 1988 ProcecdingvSocicty of
rooms, for a total width of 102 ft :31 in). plus fully enclosed American Value Engineer%. 1988. p 170-174. 7 rcframp areas at each end of t'e building Surface panels INO OPERATION IN LAKE ERIE. A nare used to freeze pavement and %ols for the pavement. Mc-ry. C.J . et al. US. Arm) Corps of Engineer 44-1048utility, soil sensor, and mobilit test programs i.iquid- Remote Sensing Symposium. 6th. Galveston. TX. ROAD MAINTENANCE. PAVEMl.NTS. PAV-
to-air heat exchangers arc used to test hardware inside cnt,. Nov, 2-4. 1987 Proceedings. (19873. p.

4
9-58. 10 ING. ROAD ICING. FREEZ. THIAW CYCLES.surcs erected in the test basins or on the mobilization area, refs CONSTRUCTION EQ'IPMENT.

Currently, coolant is available at -35 deg, 0 deg and , McKitm, 11.... LaPotrt. N r.. Adais. J.R. Th7is paper explains why aailable portable constructiin equip.90 deg F (38. -18 and 39 C). allowing test temperature, ment can proviide hot asphalt concrete on a )ar-roundranging from -35 F (.37 C) ,r f 90 F (32 C Loer 44946 basi in colt region, It iistisse proper materials andtemperatures can be achieved b) using portable units i LAKE WATER. DPEDGING. REMOTE SENS- mlss t he o sed in coirrectly rpairing athle or tither
conjunction with the facitity's permanent s)steis ING. UNITED STA"FS. 01110--ERIE. LAKE. pavement ilcfcts the first rinse
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MP 2554 main entry doo.s viid interior doors, which allowed cold but the flow decays rapidly with depth Lon1,:.-wavelength
FRACTOGRAPHIC ANALYSIS OF GRAPHITE- air to descend to the basement, but discouraged mixing features produce weaker surface flows but the flow decays

on the first fin-, The measurement was sitgnficant because more s'swly with depth The flow may only e strong
EPOXY COMPOSITES SUBJECTED TO LOW it represents the upper end of huilding st. and complexity enough to disrupt the temperature field for Features of wave-
TEMPERATURE THERMAL CYCLING. that lends itse it, this measurement technique. Measure- lengths on the scale of metcrs or tens of meters at wind
Dutta,P.K.,etal, International Symposium for Testing ment precision was good The accuracy depended on speeds of 10 mis or more Other possible causes of
and Failure Analysis, Los Angeles CA, Nov. 6.10, adequate mixing and on minimum vanation of wind and windpumping have been examined but they do not appear
1989. Proceedings, Materials Park, OH, American outdoor temperature. Both objectives were met reasonably to e as significant. rapid pressure perturbations due

Society for Metals International, 1989, p.429-435, 7 well to turbulence produce very little displacement of the air
refs. MP 2558 because of the high frequency and low amplitude Baromet-

ric pressure changes cause compression and expansio-t of
Taylor, S. VAPOR RETARDERS ,' CONTROL SUMMER the air in the pore space, but the rate is too low to nave
44-1206 CONDENSATION. much effect.
MATERIALS, LOW TEMPERATURE TESTS, Tobiasson, W., AS',,'. jh BTECC/CIBSE
TENSILE STRENGTH, COLD STRESS, POLYM- Conference ton the: n- .. r ormance of the
ERS, FRACTURING. Exterior s'1veloCps '." W: .I gx ':Ih, Orlando, FL,
Samples of unidirectional graphite-epoxy composites were Dec. 4.7, l 19. Ps,'; -., ,, , :Wt- .'A, American
subjected to 0, 10 and 100 thermal cycles after which tensile Society of He.;.: e .ig,_.. -,,. i-Condition-
stresses, perpendicular to the fiber axes, were applied until ing Engineers, 19,., . , .'. , i' ts. ! IP 2563
the sample failed. The measured tensile strength of these 44-1361 RIVER-ICne MOUNDS ON ALASKA'S NORTH
materials was found to decrease with thermal cycling. See- BUILDINGS. VAPCK :,ARRIERS, WALLS, SI OPE.
tlons of the ft!ed surface were examined with the scanning
electron microscope (SEM) and showed that the failure surface THERMAL INSULAT.' i, CONDENSATION, Arcosie, S A, c- al, 1989, 35(120), p.288-290, 5 refs.
of the epoxy matrix becomes progressively smoother as the COUNTERMEASURES MR FLOW, INDOOR Delaney, AJ., Calkins, D.
number of thermal cycles is increased. The appearance CLIMATES. 44-1558
of a smoother fracture surface and the concomitant decrease Prior work iv the CRR.J. :... ed that vapor retardes RIVER ICE. ICE SURFACE, ICE COVER THICK-
.-i transverse tensilestrength with increasingnumberot thermal are needed in cold regionst ,. dctrimental.ccu-ulatioo NESS, SURFACE ROUGHNESS, UNFROZEN
cycles suggest different failure mechanisms for the cycled of moisture in walls when-, ,ecr wet' -..g otentia WATER CONTENT, NALEDS, UNITED STATES
and uncycled seecimene It is postulated that for the exceeds 06 in. or Hg/i,'. / ,a/month). In the -ALASKA-,ORTH SLOPE.
cycled composi:e. failure by interfacial dehonding is initiated hot. humid regions ol the LU !i. t lies the sumr. wettins
in fibe-nch aeas at a lesser load than for the uncycled potential ranges ut to09 in. c Hg/zsontli (304 kPa.month).
composites. In uncycled composites the failure path is Summer wetting r,'itentials of 0 .through 09 in. of h /month
thought to follow relatively epoxy-rich zones. (134 through 30; kPa/monti,; have been mapped. The

zone south of the "0 6" isolne (i c, a portion of the coasts
MP 2555 of Texas and Lou-,iana and mr.ch of southern Florida' ins-,
TIME CONSTANTS FOR THE EVOLUTION OF be a reasonable- sentanion cf wh-re air-conditioned build MP 2564
SEA SPRAY DROPLETS. ings need %spo, . tarders to defend ag-inst summer w.tt'tg MONITORING PAVEMENT PERFORMANCE
Atidreas, E.L., Climate and health implications of bub- from outside air However, feedback is socitced on which IN SEASONAL FROST AREAS.
ble-mediated sca-air exchange. Edited by E.C. is-ie best cotresponds to the collective expertise of designi.rs Berg, R L., Sep. 1989, SR 89-23, Sy. -postum on State
Nionahan und M.A. Van Patten, G,-)ton, CT, Univer- and builders Problems associated with summer condensa of the Art of Pavement Response Monitoring Systemsof Connecticut Sta Grant Progranm, 1989, p.147- tion are often related to wetting ,' exterior cladding and for Roads and Airfields, tst, Hanover, NH, Mar. 6-9,jity of~onnecticutS~a Grant Program, 1989, p.147- subsequent solar heating, not just timple vapor drive.
149, Abstract from poster presentation. Nonetheless, in some hot humid a-eas, vapor retarders may 1980. Proceedings Edited by V Janoo and R. Ea-
44-1221 be t.. d. ton, p.10.1 0 . ADA-214 957. 10 refs.
SEA SPRAY, AIR WATER INTERACTIONS, MP 2559 44-1638
ANALYSIS (MATHEMATICS). FIBER COMPOSITE MATERIALS IN AN ARC- PAVEMENTS, MONITORS, FREEZE THAW CY-

MP 2556 TIC ENVIRONMENT. CLES, FROST PENETRATION, SOIL WATER,
DEVELOPMENT ANE DESIGN OF SLUDGE Dutta, P.K., Structures Co.,gress '89, San Francisco, THAW IDEPTH, MEASURING INSTRUMENTS,

FREEZING BEDS. CA, May 1-5, 1989. Proceedings. Structural DESIU, THERMOCOUPLES, TEMPERATURE

Martel, C.J., At,. 1989, 115(4), p.799-808, 22 refs. .xatersals. Edited by J.F Oroflino, New York, Ameri- MEASUFEMENT.As povenin t dr, ,n and evaluation pro edur s become increas-
For another version see 43-1597. can Society of Civil Enginers, "989, p 216-2 25 , 5 refs. Agly complex, -jdntonal mtrumati on and more freticun
44-1759 44-1412 observations may be necessary to provide the data required
SLUDGES, WASTE TREATMENI, DESIGN, CONSTRUCTION MATERIALS LOW TEMPER t, verify and refine these more sophisticated procedures
STRUCTURES, SEASONAL FREEZE THAW, ATURE TESTS, ELAStIC PRGPERTIES, TEN- 1.as additional instrumentation may e increased numbers
COLD WEATHER OPEP ,-IONS, MOISTURE SILE PROPERTIES, TEMPERATURE EFFECTS, of reiously used devices or more 5, phisricated equipment
TRANSFER, TEMPERATURE EFFECTS, ANAL- IERMAL STRESSES, COLD WEATHER PER- to measure parameters not monitor, d in tin past ForTRI(ANSETEMPAT EFET ,A A - ',MANCE, COMPOSITION, STRENGTH. eavtmople, suhsurface temperstturrs and frost hcsse hatec be.i,
YSISmeasured the pavement surface for years W,thm about
A new unit operation called a sludge freezing bed t proposcd 1 paper summarizes a study on the behavior of lihtit- the last t years we have also measi cd an-situ moisture
for dewatenng sludges produced bi treatment facilities in t[siight structural composite materials in cold environments contents versus depth and .tine. hut an 'nexpensive and
cold regions This unit operation uses ntural freeze- Results are presented for two composite materials. fiberglass- unncrsal device for makIg these mcasureiienxts is not yet
thaw to condition the sludge for dewatering It can dewater epoxy and graphite-epox) The res.;ts show that '' available In this paper. ircasurcments currentll) made.
all types of aqueous sludges up to a depth of 2.-1 in Basic temperatures induce iesidual stresses n composites. which measurements c e plan to make in the next few years. and
constiructiondetailsareidentified. and procedures for operating on developing microtcacks can change both strcngth and measurements vi would like to make but have not because
the hed are discussed Equations for predicting the design stiffness properties of the composites the necessary equipment is not availabe. are discussed
depth are presented along with an example of how they MP 2560
can be used. Convection was found to be the controlling COMMENTS ON "A PHYSICAL BOUND ON
heat transfer mecharsm during freezing Solar radiatiam,
ambient air temperature, and the thermal conductivity of THE BOWEN RATIO".the settled sludge layer over the frozen sludge are important Andreas, E.L., Nov. 1989, 28(l 1), p.1152-1254.4 refs.
paa.meters controlling the thawing rate. Data from various 44-1524 NIP 2565
sludge freezing operations indicate that the design equations AIR WATER INTERACTIONS. ICF AIR INTER- DP MO STRare valid FAE N LSS(AHM T~) I:T DETERMINATION OF FROST PENETRATION

ar aldFACE, ANALYSIS (MATHEMATIC) .. AT BY '60IL RESISTIVITY IMEASUREIMENTS.
MP 2557 FLUX, ATMOSPHERIC PHYSICS, HEATTRANS- BY RT. Sp MEA S ympos.PASSIVE TRACER GAS MEASUREMENT OF FER, MOISTURE TRANSFER, BOUNDARY State of the Art of Paw.nint Response Mo toring

AIR EXCHANGE IN A LARGE MULTI-CELLED LAYER. Systems for Roads and Airfields. Ist. Hanover, NH.
BUILDING IN ALASKA. MP 2561 Mar. 6-9. 1989 Proceedings. Edited by V Janoo
Flanders, S.N, ct al, ASHRAE/DOE/BTECC- INVESTIGATION INTO THE POST-STABLE and R. Eaton, p 87-100. ADA-214 957.
/CIBSE Conference (on the1 Thermal Performance BEHAVIOR OF A TUBE ARRAY IN CROSS- 44-1646
of the Exterior Envelopes of Buildings, 4th. Orlando. FLOW. FROST PENETRATION, PAVEMENTS. :.UB-
FL, Dec. 4.7, 1989. Proceedings, Atlanta, GA. Lever. J.H, ct al. Nov. 1989, Vol III. p.457-465, 21 GRADE SOILS. rHERMOCOUPI.ES. THERMIS-
American Society of Heating, Refrigerating, and Air- refs. TORS. ELECTRICAL RESISTIVITY. FROST Rt -
Conditioning Engineers, 1989, p.433-444, II rcfs Rzentkowski. G. SISTANCE. TEMPERATURE DISTRIBUTION,
Song, B.H. 44-1536 SEASONAL VARIATIONS.TESTS. MEASURING
44-1358 PIPES (TUBES), AIR FLOW, STABILITY, ME- INSTRUMENTS. SALINITY. SUBSURFACE
RESIDENTIAL BUILDINGS, AIR FLOW, MILl- CHANI" L PROPERTIES. VIBRATION. ME- INVESTIGAriONS. ANTIFREEZES.
TARY FACILITIES, VENTILATION. AIR POL- CHAN.CAL TESTS. TURBULENT FLOW. Becauwe of freezing point dcpres on and sithermai springtime
LUTION. VELOCITY MEASUREMENT. DESIGN CRIT- conditiont frost ciwnetratixn mcsurements uir.t temperature-
A :963 cu m residence for transient nilitary personnel ERIA, WIND TUNNELS. FLUID DYNAMICS. sening ..ctccs ata sici-,c uneiahic In rec.ogntion
at Fort Richardson. AK. %as subjected to a passise perfluoro- NIP 2562 of this proliem t rrosi pene-", , ¢ntort that itepend
carbon tracer gas measurement (if air exchange for 3 day, on change, i ..s ... .Y cre testeid Tests ere
The building was treated as having three s-surate one AIR MOVEMEN", IN SNOW DUE TO WIND- conducted on a parkin. area wih an asphalt-concrcte surfacecorresponding to the three floors Each cone receised PUMPING. wahere salt w~as peri,'shielly .apphrid us par't ouf snow remissal
constant tracer PP. emission sources of the same type of Colbeck. S.C. 1989. 35(120). p.209-213. 12 rcfs operation% I-or -.,tpati, data were obtained from a
gas unique to that cone. The concentrations if ra,h 44-1547 resisiusuty probe. a thernuvOuple probe anti a thernnistor
tracer gas were measured throughout the building A, SNO\\ AIR INTERFACE. SNOVo THERMAL. probe Rcsults ind-tcd that iesiuaring tearpcratur. todtr i rovt licnettation can Iead to largec rio"r undera cnisequence. it was possible it calculate the a%erage ." PROPERTIES, ANAl YSIS (MATtIEMATICS). tm ie Int Ier titianv hen tal h beer appied
euchange of each rone with each other cone ai.d the outdieti I %(sme coniir. fo
The measurement took place during a period when the "er$ AIR FLOW' '. ATMOSP!'I:.,IC PRESSURE. WIND or when friit s c.mmit out of the ground in spring The
temperature of -19 C varied approximatel 5 C up fsr d,, n FACTORS. SNOW SUtI IACE resistiit) probe ps form d relabl) during th¢ entire m.aure-
Tfie first anti second floors had air exchange ratcs o! , 21 Strong w.indi can disrupt the thcimal regime in i teanal ment piugian ,.nlusisss tn Is siud) itntoiat that
and 0.28 ach (air .hanges per hour). respectively. w .,tas now hecauso Of the %aflation in surface pressure aaussocvwcd r sitivil) putc houe lefuiic .ulvxaigcs that srhoitd be
the basement had 0 70 a.h The higher ei.hsngc rate with surface icature like (dunes ani ripples Topograph.al rivnuierci whcn fltic lOil N nctar t- incasrenent pro
for Ihe bsemsnt was attributed to the configuratrot Of the features sf shorter wasclengtht proslirce trosnger surface cr,ws. grams are (:signdt
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MP 2566 MP 2569 MP 2572
SIMPLE AND ECONOMICAL THERM AL CON- RESILIENT MODULUS DETERMINATION UNCONVENTIONAL POWER SOURCES FOR
DUCrIVITV MEASUREMENT SYSTEM. FOR FROST CONDITIONS. ICE CONTROL AT LOCKS AND DAMS.
Atkins, R.T., Sep. 1989, SR 89-23, Syma,?'-ium on Chamlsorlsin, E.J., et al, Sep. 1989, SR 89-23, Sym- Nakato, T, et al, Sep. 1989, 3(3), p. 10 7-12 6 , 15 refs.
State of the Art of Pavement Respense M.'nitoring posium on State of the An of Pavement Response Ettema, R., Ashton, G.D.
System.. for Road- and Airfields, 1st, Hati.icr, NH, Monitcring Systems for Roads and Airfields, Ist, Han- 44-1771
Mar. 6-9, 1989. Proceedings. Edited by V. Janoi over, NH, Mar. 6-9, 1989. Proceedings. Edited by DAMS, LOCKS (WATERWAYS), ICE CONTROL,
and R. Etton, p.108-116, ADA-214 957, 3 refs. ',. Janoo and R. Eaton, p.320-333, ADA -214 957, 5 ELECTRIC POWER, ICE PREVENTION, ICE RE-
44.1648 refs. MOVAL. ICE GROWTH, ANALYSIS (MATH-
THERMAL CONDUCTIVmT7, "1 IERMISTORS, Cole, D.M., Durell, G F. EMATICi
SOIL PHYSICS, CONSTRUCTION MATERIALS, 44-I68 Assessed :. 'n are !" e fensibiliti. of using several unconven-
SLUDGES, ANALYSIS (MATtLtMATICS), PAVEMENTS, FRPI ZE THAW CYCLES, LOADS tional pow. sources r v ice control in navigation locks
GRAIN SIZE, TEMPERATURE EFFE1ITS, TESTS, (FORCES) COMPRESSIVE PROIERTIES, and dams nclud-d ,I this assessment are sensible heat
ACCURACY. DEFORMATION, WATER CONTENT, TEM"- from groundwater, soia power, wind power and portableIhRO hydrolectnc-power source,. Operation of lock and damT[ti report dlesribe a recently patented method for using ATURE EFFECTS, TESTS, STRESSES, GROUND installations is made troublesome and risky by ice growthcommercially available thermistors to make in-situ thermal THAWING, MEASURING INSTRUMENTS, along lock walls and by freezing of gates to ice covert.
conductivity measurements with comtpisnly available electronic ANALYSIS (MATHEMATICS). Considerable amounts ot ower are required for force ice
equipment such as digital voltmeters The emphasis is Resilient moduli for psv.ments subject to freezing and thawing control, and therefore, lc jiperators are interested in ulilizo
on the use of a single thermitor to neure the thermal e be obtained from Isboratory repeated load traxial tests, economical alternative p %s, r sources other than that gznerate
conductivity of soils Calibration techniques are explained Wc have found that tir the frozen condition, the resilient by commercial power uli s However, the preser study
aJ examples provided. Limits on thi technique are do. modi-lus is very sens e to temperature or unfrozen wa.er concludes that of all unconventional power sources, portable
cussed, including mea, "-ment range, -nateral grain size, content. For the thawed condition. the modulus is pnmirly hydroelectric.power is thle most viable. Groundw-tee is
the amount of mater' seeded for zvalid measurement, dependent upon the water content or moisture stress. The at best of margital viability, and solar and wind power
and temperature stlb!i. Sprfic examples of the use mvrdei, ix 'so dependent upon the a plied stresses, particular- sources are unreliable.
1 tis teil.ique are pro, •ded for thermal cor-uct'vity meas- ly 'r ie newly thawed condition and the recover period iP 2S

°

urements of soils. buiini materials, andr Ine sludge tha cc tlpeiooPw5
a sewage treatment plant Data analyst. is provided in that *0Jos We empirically relate the moduh to the ACOU,'IC PULSE PROPAGAT'ON ABOVEawLstatistical approach to finding the thermal conductivity environmental and stre3s conditions using a multiple linearing a regression analysis. Resilient moduli obtained with this GRAS * AND AND SNOW: COMPARISON OF
in lare volumes of material, procedure typically vary over 3 or 4 orders of magnitude THE( tICA1. AND EXPERIMENTAL WAVE-

for a complete freeze.thaw cycle. It is difficult to obtain FOR:. S.
m-anins' ' data for the thawed condition where the pore Albert, .. G., et al, Jan. 1990, 87(1), p.93-100, c. ;efs.
pressure is greater than or equal to zero. The empirical Orcutt, J A.
equt::ons are used in elastic layered models to calculate 44-1877

MPPavement deflections. SNOW ACOUSTICS, SOUND TRANSMISSION,

DATA ACQUISITICN: FIRST THE FERF THEN SOUND WAVES, ,,NALYSIS (MATHEMATICS).
THE WVIRLD. Theoretical predictions are made of the effect of an absorbing

nround surface on acoustic impulsive waveforms propagatingKnuth, K.V., Sep. 1989, SR 89-23, Symposium on MP 2570 n homogcieous atmosphere for frequencies below 500
State of the Art of Pavement kttponse Monitoring CORRELATION OF FREUINDLICH KD AND N Hz The lower frequencies of the pulse are enhanced
Systems for Roads and Airfields, 1st, Hanover, NH, RETENTION PARAMETERS WITH SOILS AND as the effective flow resistivity of the ground surface decreases
Mar. 6-9, 1989. Proceedings. Edited by V. Janoo ELEMENTS. and as the propagation distance increases. The pulse wave-
and R. Eaton, p.3136-138, ADA-214 957, 4 refs. Buchter, B., et a1, Nov. 1989, 148(5), p.370-37 9, 22 forms and peak amplitude decay observed for propagation
4d- p 3.6e eh , Bdistances of 40 to 274 m over grassland were Satisfactorily44ROST1 HEV. ,matched by calculations using an assumed effective flowFROST HEAVE, FROST ACTION, toBORATO- Davidoff , .M, Hinz, C., rskandar, .K, resslty of 200 kNisi 0001 m Measurements oer snowRIES, TEMPERATURE MEASUREM .,JT,THER- Slim, H.M. gave much greater amplitude deca) rates, and the wa, e m r
MOCOUPLES, WATER CONTENT, PAVE- 44-1732 were radically changed in appearance, being dominated by
MENTS, SOIL WATER, MEASURING INSTRU- SOIL CHEMISTRY, SOIL POLLUTION, SOIL the lower frequencies These waveforms were satisfactorily
MENTS, ACCURACY, DATA PROCESSING. COMPOSITION, WATER POLLUTION, IONS, matched only when a layered ground was incorporated intoof the meaurement systems and the data collection ANALYSIS (MATHEMATICS). the calculations: then. ar assumed surface effective flowreview resistivity of 20 kN/sf 0001 m gave good agreement with
techniques as applied to the laboratory, the Fruit E'fects We studied the retention of 15 elements by II soils from the observcd waveforms and peak amplitude decay
Research Facility and finally the real world will be p.resented. 10 soil orders to determine the effects of element and soil
In the beginning there was the ruler, thermometer, pencil propertie n the magnitt-de of the Freundlich parameters MP 2574
and paper Then came electricity, motors. etc till now Kd and The magnitude of Kd and n wa% related CBR OPEk.iTIONS IN COLD WEATHERL A
there is the computer, fiber optics, lasers, ultrasound so'- to both .J.l and lement rroperties. Strongly retained BIBLIOGRA'HY, VOL.I.
the satellite The author presents the current as well elements .uch as Cu. H#. Pb. V. and P had the highest Carton, H.R., c* .,.. 'Nov. 1989, CRDEC-SP-017, 88p.
as future data collection techniques for temperature. moisture Kd values The transition metal cations Co and Ni had Birenzvtge, A., . -raoo, P A. Parker, L.V.
content, pressure.,stress, strain and disilacemrit as useii similar Kd and n values, as did the group ItB elements
in the tER, an in remote sitr. Zn and Cd. Oxyanion species tended to have lower n 1879

values than did cation species. Soil pH and CEC were MILIrARY OPERATIs.". POLLUTION. MILl-
si;nificantly correlated wti log Ad values for cation species TARY RESEARCH, COLD W-.NrHER OPERA-
High pH and high CEC silt retained greater quantities TION, BIBLIOGRAPHIES.
of the cation species tlhnn did low pH and low CEC soils Complex iilitary operation. can be severely hampered in
A significant negative correlatiti between soil pit and the cold weather. An eutensive search of the ltecture lIv

MP 2568 Freundlich parameter n was observed for cation species. been completed, from which more than 60 reports ant rf:.whereas a significant positive correlation between soil p
1
l ences have been selected for the comprehensive bibliol-

.D , and n for Cr(VI) was found Greater quantities of anion that is presented here in two volumes Volume I inch.Bates, R.E., et a "cl; 1989, SR 39-23, Symposium on species were retained by se-ls with high amounts of amorphous only unclassiiced entries for convenient desktop refec. -c.
State of the At. -f Pavement Response Monitoring iron oxides, aluminum oxides, and amerpnos, material than whereast olume 2 in.ludes citations at the restricted, confli...
Systems for Rotc and Airfields, lst, Hanover, NH, were retained by soils with low amoutits of these minerals iral. and sercrt levels Both volumes are crost.-ndese.'
Mar. 6-9, 1989. ir'ccctndmgs. Edited by V. Janoo Several anion 'pcies were not retained by high Pi

1 
soils by seseral schemes. including till:, subject, author, and year.

and R. Eaton, p ' 19-1 5, ADA-214 957, 13 refs Despite the facts that element retention by soils is the Abstracts for all references are provided. ithere available.result of i'any int~racting processes and that tian) factors This report is intended to provide an up-to-date guide toGerard, S. influence retention, significant relationships among retention CBR operations in .old sacather and to olfer users the44-1652 parameters and soil and element properties exist even among most authoritati e information aail ible concerning this topic.
METEOROLOGICAL DATA, COLD WEATHER soils with great'y different characteri.;ics,
OPERATION, MEASURING !NSTRUMENTS, MP2575
CLIMATIC FACTORS, SNOW SURVEYS, COM- REFRACTIVE INDEX STRUCTURE PARAME-
PUTER APPLICATIONS. TEMFERATURE DIS- TER FOR A YEAR OVER THE FROZEN BEAU-
TRIBUTION, TEMPERATURE EFFECTS, EQUIP- MP 2571 FORT SEA.
MENT. COLD REGIONS ENGINEERING RESEARCH- Adrcas. E.L.. Scp.-Oct. 3989. 24(5), p.667- 79, 50
The iorthern temperate climatic zones cso-criencc a varying STRATEGIC PLAN. rc2.
seenarno of wnter environmental extremes of cold, ic-xg,. Carlson, R.F.et al. Dec 1989. 3(4), p 172-190.4 rcfs I S.A209I
and precipitation, which severely influence letiple. equipment Zrling. J.P ICEk SUFC. -OTIGIERFA.Iand operations Even instruments usTd to measure cold TY. LIGHT TRANSMISSION, ATMOSPHERIC
andlor wet adverse environments may be incapabl of opera. 44-1761
tiontfemployedduring seerecoldweather Plis.mportant RESEARCH PROJECTS. ENGINEERING ATTENUATION. ELECTROMAINETIC PROP-
to know the equipment's environmental restnctions and to The Arctic and cold regions of the United States present ERTIES. SEASONAL VARIATIO-'S, ICE HEAT
evaluate the frquency and duration of disabling weather many unique and difficult enginec.ing problems that demand FLUX. STATISTICAL ANALI'SIS. WAVE
In some instances. functional impairments persist after the a coordinated fundamental research program. As a response PROPAGATION. BEAUFORT SEA
causative meteorological conditions have subsided. e I glaze. to the Arctic Research and Policy At. the National Science MIP 2576
rime and heavy snow and ice accumulation. For c-er Board cornmmisoned a study (the Colawell Report) that enum RO F : MA GE NT O LFRM IN
25 years. CRREL has studied environmental conditions in mcd the role of theNti lsScce Fouan o NSI.) ROOFER: A MANAGEMENT TOOL FOR MAIN-
winter weather These efforts have concentrated on provid. is polar relions The reports recommendation 14 called TAINING IHUILT-UP ROOFS.
ins field-measured meteorological data and historica chmato. for the conduct of basic cngmccrig research in polar regions Ilailey, D %I . ci al Oct 1989. CERL.M- 0(02, 9p.,
,ogic.l ldata. as well as instrumentation support for many and suggested it be a specifically targeted research olinponcnt ADA-214 032. 5 rcfs For another source st-ce 43-
apernmcnts conducted throughout cold regions of the North. within the lnginecng Directorate of NSF. fhe report 2691.
cm Hemisphere These efforts ha%e involvcd characterizing presests the type of fundamental research progrnms thit Broiherson. I)".. ibtnasaon. W.
atmospheric conlitionz as well as surface conditions Some would aid in the solution of long.term cold regions engineering 44-2109
of the measurements made are snow temperature profiles. iroblems Over 40 partICIPaIn'l in a 2-I'2.day ;crid
depth of the snow on the ground with v.arling terrain and suggested 14 research programs within four broad groulings ROOFIS.MAINTENANCE MILITARY PA
vegetation, temperature at the snow/ground interface, near. -- offshore technology). watersheds, livers, and c,,attal rone. TIES
surface ground temperature and wind profiles, snow cover fa. filcti infrastriiciurc technology, and tran pl rialwn infras thi pa.ci dc-lbcv I 001 R. a ri-ofing maintnas e manage-
properties. solar radiation. visibility and sky conditions tructure technology mnt iy)tem 

t
r,. built-up rooft being drcloped by the U.S.
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Army Construction Engineering Research Laboratory with The objectives were to assess the validity of this coupled MP 2582
the assistance of the U.S. Army Cold Regions Research model to predict indentor loads and to determine the relative DETERMINATION OF THE UNDERSATURA-
and Engineering Laboratory and the U.S. Army Engineering importance of fluid inertia versus ice-sh.eet inertia The
and Housing Support Center ROOFER provides building model's aslidity is assessed by comparing Its predictions TION IN THAWED PERMAFROST AT THE BE-
managers with a practical tool fcr evaluating built-up roofs, with previously obtained laboratory data. It is found th.t GINNING OF FREEZEBACK.
determinang maintenance priorities, and selecting repair strate- the model yields reasonably good predictions of 1 identor Ayorinde, O.A , International Conference on Offshore
ie that ensure the maximum return on investment ROOF- loads and sheet dflection profiles provided the ice sheet's Mechanics and Arctic Erineering, 9th, Houston, TX,

ER comprises procedures for drvi.m:g the building roof into characteristic length is reduced to account for damage caused Feb. 18-23, 1990. Proceedings Vol.4. Edited by
manageable sections, collecting and managing inventory infor- by large deflection The model also clearly demonstrates O.A. Ayorindc, N K. Sinha and D S. Sodh, New
mation. inspecting and evaluating condition, and managing the predominance of fluid inertia over ice-sheet inertia for
networks and projects the case of rapid vertical indentation Indeed. it was York, American Society of Mechanical Engineers,

found that the ice sheet essentially behaves as a massless. 1990, p.
3 17

-
3 2 1

, 3 refs.
MP 2O77 elastic plate on a fluid foundation. 44.2241
COMPARISON OF SOIL FREEZING CURVE PERMAFROST, FREEZE THAW CYCLES,
AND SOIL WATER CURVE DATA FOR WIND- DRILLING, SATURATION, POROSITY, GAS
SOR SANDY LOAM. WELLS. OIL WELLS, MATHEMATICAL MOD-
Black, P.B., et al, Oct. 1989. 25(10), p.2205-2210, 16 ELS, WELL CASINGS, SOIL COMPACTION, UN-
refs. For another version see 43.1843. MP 2580 FROZEN WATER CONTENT.
Tice, A.R. WAVE-INDUCEL "IERGY BIT MOTION NEAR In permafrost, the initial undisiurbed degree of saturation
44-2135 A FLOATING OIL L OODUCTION PLATFORM. can be significantly reduced when subjected to several cycles
SOIL FREEZING, SOIL WATER, LOAMS, UN- Mak, L.M., et al, Inre . tional Conference on Off- of thaw-subsidence and freezeback usually encountered during
FROZEN WATER CONTENT, GROUND ICE, shore Mechanics and Arctic Engincerng, 9th, Hous- oil/gas well drilling and production operations The changes
FROZEN GROUND TEMPERATURE, SOIL in aton and the resulting u-dersaturation should be

PEN R U TEMPERATURE , E SI tton, TX, Fb 18-23, N990 Procedigs. Vol4 considered in the analysis and modelling of permafrost proper-
TEMPERATURE, TEMPERATURE EFFECTS, Edited by O.A Ayorinde, NX Sinha and D.S. Sodh, ties Consideration of the reductien in saturation is lacking
ANALYSIS (MATHEMATICS). New York, American Society of Mechanical Engi- in most of the published freezcetack and thaw-subsidence
Unfrozen water content as a function ot temperatura was neers. 1990, p.

20 5
-
2 15

, 24 refs. mod,'s A n-.hematical relation is derived to evaluate
measured in the laboratory using pulsed nuclear magnetic Lever, J.H., Hinchey, M J., Duthinh, D. t',e undersaturatron in the permafrost at the beginning of
resonance (PNMR) for a Windsor sandy loam soti The 44-2225 eah freezcback process during several thaw-subsidencc-frecze-
PNMR data were related to previously measured soil moistureretention data through the modified Clausius-Clapeyron cqua- FLOATING STRUCTURES, ICE MECHANICS, back cycles The undersaturafon is related to the initialunfrozen vater content and the prmafrost compaction caused
ion, with suitable adjustment for surface tension. The ICE CONDITIONS, WAI .iR WAVES, ICE by thaw-subsidence. The mathematical analysis shows how

transformed measured unfrozen water content data and the STRENGTH, IMPACT STRENGTH, OFFSHORE the effects of the initial unfrozen water content and the
previously measured soil moisture retention data were cx- STRUCTURES. ICEBERGS, WAVE PROPAGA- permafrost compaction due to subsidence can be taken into
pressed by a Brooks and Corey type of equation with the TION, STATISTICAL ANALYSIS, TESTS, account in determining the freereback pressures. A relation-
required set of regresrion parameters determined It ras VELOCIT

s
. ship for the initial gas fraction is also developed which

found that a singlc set of parameters were sufficient to can be incorporated in the fr.czeback model Furthermore,
correctly express the behavior of these data when suitable This paper ,ascribes an experimental study at model scale upper limits are established for the permafrost compaction
constrants were imposed on the unfrozen water content of wave-t- urcd impa-ta cf bergy bits with a floating od or thaw consolidation (solumctric strain) for various possible
data Additional insight rto the traditional form ofexprcss- producio, : ifor, i. , co for use on the Grand Banks conditions that may be encountered
ina unfrozen water content data is presented in terms f of Ncwfoudsnd. Cr- --a The tests in the 38 m wave
air or ice entry pressure. tank were tin lacted e. Mlemorial University using techniques MP 2583

dceeloped sa it carier pilot study but refined in the present
MP 2578 program to , prose data quality. The objective was to THERMAL STABILIZATION OF PERMA-

EVALUATION OF SHEAR STRENGTH OF collect and i ilyzc a statistically valid set of bergy bit FROST WITH THERMOSYPHONS.
FRESHWATER ICE ADHERED TO ICEPHOBIC impact velocities and locations. with a view to providing Zarling, J P, et al, International Conference on Off-

thedesigninformationnecessarytoice-strcngthcntheplatform shore Mechanics and Arctic Engineering, 9th, Hous-COATINGS. IIt is concluded from the study that (I) open-water iceberg ton, TX, Feb. 18-23, 1990 Proceedings. Vol.4.Mulherin, N.D., International Conference on Offshore significant velocities can provide conservative estimates of Edited by O.A Ayorindc, N K. Sinha and D.S Sodhi,
Mechanics and Arctic Engineenn , 9th, Houston, TX, the significant impact velocities. (2) relative motion between New York, American Society of Mechanical Engi-
Feb. 18-23, 1990. Proceedings Vol.4. Edited by the platform and the iceberg tends, on average, to mitigate

O.A. Ayorinde, N.K. Sinha and D.S. Sodhi, New impacts. (3) the berg rotational kinetic energy at the time necrs, 1990, p 323-328, 18 refs.

York, American Society of Mechanical Engineers, of an impact is a small portion of the translational i nc., Haynes, F.D., Gagnon, J.J.

1990, p.1
4
9-1

54
, 13 refs. energy; (4) the most probable impact location on the p' fo, 44-2242

is the upper corner of the pontoon facing the or. -itirg PERMAFROSTTHERMALPROPERTIES, COOL-44-2218 waves. (5) ,ave diffraction from tne structure can reduce ING, FOUNDATIONS, SUBGRADES, HEATICE ADHESION, SHEAR STRENGTH, COAT- impact velocities and cl'Ange iceberg trajectories. and (6)
INGS, ICE REMOVAL, ICE PREVENTION, SHIP wave diffraction has mote influence on the smaller bergy TRANSFER, WIND TUNNELS, DESIGN, THER-

ICING, ICE SOLID INTERFACE, ICE GROWTH, bit. resultting in fewer impacts The paper compares the MAL CONDUCTIVITY, ANALYSIS (MATH-
PR')TECTIVE COATINGS, TESTS. TEMPERA: impact results obtained for this floating production ih':orm EMATICS).
TUs '. EFFECT'S, SEA SPRAY, METEOROLOGI- wthresultsobtainedpreviouslyforamorctransparent..:lora. Foundaticn design techniques in cold regions include the

L F CTRS Gion st)le semi.submersible. use of thermosyphons for subgradc cooling These passive
CAL FACTORS. heat transfer dciiccs have been used under buildings, roads,
This paper discusses a study that was undertaken to discrimi- railroads. pipelines and airfields Laboratory tests were
nate between four icephobic coatings for case of ice removal conducted on a full.size commercial, tio-phase thcrmosyphon
The method of discrimination was to con.pare the shear :n CRREL's atmospheric wind tunnel The unit was tested
force required :o remove a buildup of freshwater ice from at evaporator angles of 9. 7. 3. and 0 degree and condenser
flat plate test surfa:es measuring 22 9 x 38 I cm T.elvc MP 2581 angles of 90. 45 and 9 degrees from the horizontal The
replicates each of the four different coatings and two different CYCLIC LOADING OF SALINE ICE. INITIAL condenser section was subjected to wind speeds ranging
control surfaces (a total of 72 samples) were subjected to EXPERIMENTAL RESULTS. from 0 to 7 m/,t Performance of the thermosyphon as
spray icing in an environmental chamber The sate, les Co'e. D.M., International Co ,fercncc on Offshore a function of these %ariablcs is presented. The component
were iced and shear tested at -10 L The tests Were Mechanics and Arel, Engineering, 9th. Houston, TX. thermal reMhstance of ani-place thrmosyphon werecalcult-
performedd I a dermined that the thermal resistances associated
This shear rate ensured a brittle failure at the icc/costing Feb 18-23, 1990 Proceedings Vol.4 Edited by est condcton th th a r sferssom
interface and produced virtually 100%7, sce removal in c,,cry O.A. Ayorindc. N K. Sinha and D.S. Sodhi, Ncw 'he fins to the air arc dominant
rest. Results showed that all four of the experimental York. American Society of Mc,.hanical Engineers.
,atings ixhibited higher mean shear values than either of 1990, p 265-271. 10 rcs. NIP 2584
the two controls. Although the mean shear %alues 'or 44.2234 PROCEEDINGS. VOI.4.
the various coatings were very similar in absolute magnitude. ICE LO
ranging from 71 to 119 kPa. statistical analysis showed ADS. ICE SALINITY, STRESS STRAIN International Conference on Offshore Mechanics ard
that ther ,as a significant difference in coating performance DIAGRAMS, LOADS (FORCES), COMPRESSIVE Arctic Engineering. 9th, Houston, TX, Feb. 18-23,
with greater than 96% confidence. The relative standard PROPERTIES, ICE ELASTICITY. TENSILE 1990. New York. American Society of Mechanical
deviation in shear values ranged from 15 to 291 of the PROPERTIES. MEASURING INSTRUMENTS. Engircers. 1990. 339p. Refs passm. For individual
total stre- . The distinction is emphasized bet ecn deicing EXPERIMENTATION. ICE CORES. TEMPERA- papers see 44-2200 through 44-2244.
*.nd anti.icing surfaces relative to coating performance TURE EFFECTS. Ayorinde. O.A., cd. Sinha, N.K.. ed, Sodhi. D.S., ed.

MP "579 This paper describes the initial experimental results on the 44-2199
DYNAMIC ANALYSIS OF A FLOATING ICE 'l" sding of saline cc specimens obtained under full) ICE LOADS. OFFSIHORE STRUCTURES, ICE
S4EET L.NDERGOING VERTICAL INDENTA- recrsed Itensin-compre sion) uniaxal loading ,,-,tiion, MELIIANICS. OFFSHORE DRILLING. MEET-
1IN. The rpparatus used to grip the 100-m.dia .. ,.-,ens INGS. ENGINEERING. ICEBERGS. CING, ICE

IS similar to one described in Cole and Gr., d (1989) for
Mc ;Ivary, U, R, et al. International Conference on pertormirg reverscd direct stress tesis on 50.m-diamcter spec- CONDITIONS, MATIIEMATICAL MODELS,
Offshore Mechar.ics and Arctic Engineering. 91h. ines Results wcre obtained for sinusrodally %ar)ing axial SEA ICE. OIL SPILLS. ICE STRENGTH. ICE
Houston. TX Feb. 18.23. 1990, Proceedings stresses ranging from 0 3 toO 9 MPa and for loading frequencies PRESSURE.
Vol 4. Edited *,y O.A. Ayorindc. N l. Sinha and in the range (if 00025 i I0 lIe. The test temperatures
D.S Sodhi, Nev ',rk, American So.,ty of Mcchani- wcre -10 ztI 20 C The specimens wcre sline ice NIP 2585

cores ta.cn from an outd-ir facility at CRR[;L The FINITE ELEMENT SIMULATION OF PLANAR
Engineers, 1190, p1

9
5-203, 13 ref. ice eahhitd sary-ng dcgrecs cf inelastic ehanir tinder INSTABILITIES DURING SOLIDIFICATION

sdplli, D.S., Lever. J.11 all condition epserienced in these caperrmcnts the initi OF AN UNDERCOOLEI) MELT.
44-2224 ecnl if Iraling z: frequencie, in ihe renge if 0I to Sulhvan. M .Jr.ctalMar 1Qt

7
.
6 9

I).p 8-111,18
ICE MECHANICS. FLOATING ICE. DYNAMIC Ili resulted is .sit h)%terektlmirirs. while tower frequencis l
PROPERTIES, LOADS (FORCES). ICE DEIOr. pfioruced open loops The net strain at the end of the rcfs.
MATION, BEARING STRENGTH. OFIIIORE open h)sctresis rals was %irtually all recocerd within a Lynch. 1) R . O*Ncill. K.

M 'hot time after the end of a single loading c)€le for the 44.2280
STRUCTURES, VELOCITY, MODEL.S FF. l00s periol wa.efoirms Slinrer. for the loading peri(l SOLID PIIASES. SILIATION. LIQUID SOLID
SHORE DRILLING. ICE ROADS. TESTS of 1000 unit 4000 the bulk of the strain required uS it,se INTERFACF.S. CRI STAI GROWTH. PHYSICAL
This paper describes a finite-element miic1 of a flrating the h)%stresis hap a, gencraill not reoso.able The
ice sheet subjected to rapid etical indrentation Ac mi t Ioading sequences %cre such that all specimen, ultimate ' ROPFRTIFis.riFRMI AI PROPERTIES. FREEZ-
tled the ice sheet using smual.,.flecrtrn. clastit-phr their rat/ed in tcismin with the fritturc -irring in the .lefvruraf,!on ING. \NAI.YSIS (MATIIFMATICS). LIQUID
and modeled the fluid using incompretsble po;nhtal flo measuriremenit gsge length COOI.ING
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MP 2586 presurc huid jets. explosive jets, erosion by projectile streams, MP 2596
LIQUID CHROMATOGRAPHIC METHOD FOR and chemical penetration Special attention is given to MODELING ICE RESTRAINT FORCES IN AN

dilng i ice and frozen soils, performance data are given.
DETERMINATION OF EXTRACTABLE NI- ncluding values for penetration rate and specific energy ICE BOOM.
TROAROMATIC AND NITRAMINE RESIDUES consumption The prnciples, theory and equipment relating Perham, R E, IAHR Symposium on Ice, 9th, Sapporo,
IN SOIL to each drilling technique are indicated by means of diagrams Japan, Aug. 23-27, 1988. Proceedings, Vol.3,
Jenkins, T.F., et al, 1989, 72(6), p.890-89 9 , 47 refs. 119881, p.198-206, 3 refs.
Walsh. M.E., Schumacher, P.W., Miyares, P.H., Bau- MP 2592 43-3033
er, C.F., Grant, C.L FIRSTIMPRESSIONSOFTHECOMETDRILL- ICE BOOMS, ICE PRESSURE, BUOYANCY,
44.2345 ING PROBLEM. MODELS, MATHEMATICAL MODELS, COM-
SOIL POLLUTION, SOIL COMPOSITION, Mellor, M, International Workshop on Physics and PUTER PROGRAMS
CHEMICAL ANALYSIS, CHEMICAL PROPER- Mechanics of Cometary Materials, MUnster, FRG, A model of the ice restraint forces in a floating ice boom
TIES, SOIL SCIENCE, LABORATORY TECH- Oct. 9-11, 1989. Proceedings, European Space having rectangular cross-sectional boom units has been devcl.
NIQUES. Agency, Dec. 1989, p.229.

2 32, ESA SP.302. opd. By knowing the boom unit dimensions, buoyancy,

MP 2587 44-2801 and anchor characteristics, one can predict the boom's ability
IMPACT OF THE WINTER ENVIRONMENT EXTRATERRESTRIAL ICE, PLAN to restrain ice up to certain force levels. In operation,L ETARY ENVi. a boom unit tends to be upset by the force coupling that
ON INFRARED TARGET SIGNATURES AND RONMENTS, ICE SAMPLING, ICE DENSITY, develops between ice forces and structure forces that generally
EO SENSOR PERFORMANCE. ICE CORING DRILLS, COSMIC DUST. are not collinear. the rectangular unit resists being oertured
Lacombe, J., Hanover, NH, U.S. Army Cold Regions by virtue of its righting moment that increases with tilt,

Research and Engineering Laboratory, 1989, n.p., 10 MP 2593 up to a limit The model is very important now that

refs. Presented at the 57th Military Operations Re- ION-PAIRING RP-HPLC METHOD FOR DE- alternative materials to replace Douglas fir in the boom

search Society Symposium, Fort Leavenworth, Kan- TERMINING TETRAZENE IN WATER AND uthe firsthtmrean ceboom cand btechdesgnedand engineeredFr
sas, 6-8 June 1989. SOIL. in a fully comprchensie manner. Ice restraint forces
44-2428 Walsh, M E., et al, 1989, 7(3), p.159-179, 18 refs. and righang moments are given in dimensionless terms. Fr*
COLD WEATHER PERFORMANCE, COLD Jenkins, T.F. and Mi. respectively, as Frn=.M*2p/G where p and G
WEATHER TESTS, MILITARY OPERATION, IN- 44-2832 relate to the geometry of interaction between the boom

FRARED PHOTOGRAPHY, INFRARED WATER CHEMISTRY, SOIL CHEMISTRY, unit. the ice and the structure Laboratory tests show

RECONNAISSANCE, SNOW COVER EFFECT. CHEMICAL ANALYSIS, EXPLOSIVES, SOIL that the model yields conservati,, values of ice restraint

MP 2583 ANALYSIS, LABORATORY TECHNIQUES, SOIL capacity. t e minimums for a prototype.

HARBOR DESIGN FOR ICE CONDITIONS. POLLUTION, CHEMICALS. MP 2597
Wortley, C.A., Apr. 1987, 28(3), p.1415. Ion-pairing reversed phase-high performance liquid chromatog. GROUND MOTION INDUCED BY AN ACOUS-

raphy methods were developed to determine tetrazene in TIC PULSE, AND ITS WINTERTIME VARIA-
41-3410 water and soil. Determinations were achieved using an TIONS.
PORTS, ICE REMOVAL, SITE SURVEYS, DE- LC-18 column, a mobile phase of 213 dv methanol-water Peck, L., International Sympostum on Long Range
SIGN. containing 001 M l.decane-sulfonic acid sodium salt, and Sound Propagation and Coupling into the Ground,
MP 2589 a UV detector set at 280 nm. The pH of the mobileAM P H I phase was adjusted to 3 with glacial acetic acid, which 3rd, Jackson, MS. Mar. 28-30, 1988 Proceedings,
ATMOSPHERIC ICING RATES WITH ELEVA. was optimal for separation of tetrazene from potential interfer. Vol 2, National Center for Physical Acoustics. 1988,
TION ON NORTHERN NEW ENGLAND encs by other explosives The retention time for tetrazene p.361-385, 7 refs.
MOUNTAINS, U.S.A. was 2.8 minutes A linear model with zero intercept 43-3211
Ryerson, C.C., Feb. 1990, 22(I), p.90.97, 19 refs was found to adequately describe the calibration data for SOIL STRUCTURE, FROZEN GROUND PHY-
44-2664 concentration ranges of 6.1 to 122 micrograms/L for water SICS, SEASONAL VARIATIONS. SNOW ACOUS-
ICE ACCRETION, ICING RATE, ALTITUDE, samples and 0 204 to 40 8 micrograms/g for soil samples

Tetrazene was found to be unstable in an aqueous medium TICS, FREEZE THAW CYCLES
MOUNTAINS, WIND FACTORS, TOPOGRAPH- at room temperature Concentrations decreased by 96. Results are presented from a field program conducted in
IC EFFECTS, CLOUD COVER, ICE FORMA- 100% over 24 hours The rate of degradation was reduced 1985/86 to inmestigate the changes in acoustically coupled
TION, MEASUREMENT, MEASURING INSTRU- significantly when solutions were maintained near 0 deg ground motion due to the presence of snow and/or frozen
MENTS, FROST, UNITED STATES-NEW C. ground The acoustic source was blank pistol fire. The
HAMPSHIRE-MOUNT WASHINGTON. addition of a 6-cm.dcep layer of snow to bare ground causes

y oo 2594 a greater reduction in the amplitude of coupled ground
Atmosphericrime icing, resulting primarily from suproo; e motion than does tripling the snow depth from 6 cm to
cloud droplet impaction on objects at the Earth's surface. FREEZING AND THAWING OF SOILS IN Ic em The amplitude of coupled ground motion is SO.
was monitored and analyzed as a function of elevation on CYLINDRICAL COORDINATES. 9017 lower in hard frozen sand (sand frozet' when saturated)
the west faces of Madonna Peak and Mount Mansfield Lunardtm, V.J.. International Symposium on Frost in than it ts in dry unfrozen sand.
in the Green Mountains. Vermont. and at the summit of Geotechnical Engineering, Saariselks, Finland, Mar. MI 2598
Mount Washington. New Hampshire. Measurements were N P S E TE
made of ice accretion rates on passive, manually operated 13-15, 1989 VT Symposium 94 Proceedings. OMPARATIVE STUDIES OF THE WINTER
collection baskets and automatic ice detectors Icing rates Vol I Edited by H Rathmayer, Espoo, Finland, Val- CLIMATE AT SELECTED LOCATIONS IN
increase exponentially with elevation abo%e about 800 m, tton tekntlhnen tutkimuskeskus, 1989, p.185-208, 33 EUROPE AND THE UNITED STATES.
with secondary controls of rate suggested by microtopographic refs. Bates. R.E.. et al, Annual EOSAEL/TW! Conference,
relief exposure. The illustrated dependence of icing rate 43-3098 Btes Rov et . nua EoceiWs Con.erence,
upon elevation Is largely a function of New England wind SOIL FREEZING. GROUND THAWING, PIPES 1989, p.283-293, 17 refs.
and cloud regimes and differs from other selected mountainous (TUBES). HEAT TRANSFER, PHASE TRANS- MBde 17,tMfA.
locations. The relationships presented may help assess - Bilello,
the magnitude of frozen moisture inputs to high-elesation FORMATIONS, ANALYSIS (MATHEMATICS). 43-3213
mountain ecosystems POROSITY, TEMPERATURE EFFECTS, HEAT CLIMATE. WINTER. CLIMATIC FACTORS, AIR
MP 2590 FLUX, THAW DEPTH. TEMPERATURE, SNOWFALL, SNOW DENSI-
AIRBORNE MEASUREMENT OF SEA ICE Freezing and thawing of soil systems are usually formulated TY, SNOW DEPTH. VISIBILITY
THICKNESS USING ELECTROMAGNETIC IN- and discutsed in terms of plane or Cartesian coordinate

systems Thus most freezeithaw equations arc based on Smart weapon s)stcms rely on the capability of clectro.
DuCTrION DURING LIMEX 89. the Neumann solution loweser. many practical soil phase optical sensors to locate targets embedded in winter back.
Holladay. J.S., et al, International Conference on Off- change problems, such as freezing around buted pipes. deal grounds Field experiments on the operational effecneness
shore Mechanics and Arctic Engineering, 9th, Hous- with cylindrical coordinates The basic equations. solution of such systems hase been conducted at secral locatiort
ton, TX, Feb. 18-23, 1990. Proceedings Vol.4 methods, and solutions for freezing and thawing in cylindrical in theeatern Lnted tates Key meteorological parameters
Edited by O.A. Ayornde, N.K Sinha and D.S. Sodhi, coordinate, are presented here along with some graphs for summarized for caluatng these wInter experiments are frcez-
Edied yo, AerianSciey o Mhanical ng- pra aIng temperatures, frequenc) of frcere.thaw cycles, snow cover
New York, American Society of Mechanical Engi: practical applications properties, ceiling height, and sisibility. This paper summa.
neers. 1990, p.309-315, 13 refs. NIP 2595 nrcs the climatic parameters for the L.S locations and
Rossiter, J.R., Kovacs, A. compares them with the ame parameters for sites in Europe.
44.2240 PHYSICAL CHANGES IN CLAYS DUE TO Relationships among the conditions at itcs with winters
ICE COVER THICKNESS, SEA ICE, R FROST ACTION AND THEIR EFFECT ON EN- of ,arying seierity wcre examined so that a range In regionalSEI NG, ELT ROMANETSAICE PREMOTE GINEERING STRUCTURES. .ariations of the enironmcnt could be established
ING. AIRBORNE EQUIPMENT, ICE MECHAN- Chamberlam. E.J.. International Symposium on Frost MP 2599
ICS, OFFSHORE STRUCTURES, AIRBORNE RA- tnGcotechncal Engineerng. Saartselkfl. Finland. SYNOPTIC METEOROLOGY. CRYSTAL HABIT,

Mar 13-15, 1989 VTT Symposium 94 Proceed- AND SNOWFALL RATES IN NORTHEASTERNDAR, ICE NAVIGATION. METEOROLOGICAL rIgs Vol 2. Edtted by H. Rathmaycr. Espoo, Fin- SNOWSTORMS.DATA, ACCURACY.SN WTR .
land. Valtion tcknillinen tutkimuskcskus, 1989. p.863- Ryerson. C.C. ct al. Annual EOSAELITWI Confer.MP 2591 893. 49 rcfs once. 9th. Nov 29.Dec. I. 1988. Proceedings. Vol.2.INTRODUCION TO DRILLING TECIINOLO- 43.3155GY.43L3 Mar. 1989. p 335-345. 14 rcfs.
CLAY SOILS. FROST ACTION. FROZEN Bates. R.E.

Mellor, M., International Workshop on Physics and GROUND PHYSICS, SOIL FREEZING. SETTLE' 43-3214
Mechanics of Cometary Materials. M~nster. FRG, NIENT (STRUCTURAL), GROUND THAWING, STORMS, SYNOPTIC M[l LOROLOGY. CRYS-
Oct. 9-Il, 1989 Prceedings. European Space FREEZE THAW CYCLES. FROST HEAVE. AR- TALS. VISIBII.ITI. SNOAIzAL.. STATISTICAL
Agency. Dec. 1989. p.95-114. ESA SP-302 TIFICIAL FREEZING. ENGINEERING. FROST ANALYSIS
44-2800 RESISTANCE. SOIL STRUCTURE. THAW CON- V Inter battlefield weather firec.asicr must predict. in addition
DRILLING. FROZEN GROUND. ICE CORING SOLIDATION. to :outmnc wcathcr parameters. -.O extinctions produced
DRILLS EXTRATERRESTRIAL ICE. PLANE' Frecing and thawing cause changes in the nh)sical ani hy snotfall During the S%,O%% OL. and ONE-A expert-
TARY ATMOSPHERES engineering properties of clay soill The properties of ments as lthan Allen l'iring Range. Vr. and SNOW TWO
Terrestrial dnlling technology is recviewd The general la) "oil, arc part,.ularly suwceptible to frost action becaus*e and TilRLI. cxpcrimcnt" at Lamp Orayhng. MI. snowfall
requirements for a drilling system are gisen and &.oncninial the structure and fahri,. are *cry seasitie ton the stresses anitowather caiahiccmeasuireiiring38st,,rms This
drilling techniqucs (rotary drag hit, rotary rUller bit. peruIstc. that aic caused hy frcint rhus report piesents a rew paper measures relatn,nStps between isitnbit). cry tal habit.
rotary.percussise) are described Lnconsentinl Ich (if the state of understandig of ho,,w changes t the %oil snowfall rates%.y.nopt. paiiternand .,nciirrentsurface weath-
niques for penctrating solids arc outlined. including thermal fabric anti structure ol,.ur ani bt these change% affect er conditr,ms during these %%)\t. erimients% Coastal
drilling (spa'Ins or melting). projectile penetrati.n. high the engineering prpertieo,.fclaysandgrounifreriogproec.ts andiakceffe.t ,caist0,int.aoul,,ims wiihciiumnarcrystals.

208



MISCELLANEOUS PUBLICATIONS AC

were most often associated with reduced visibility. The MP 2603 MP 2608
relationships, tested atatistically, may help forecasters better ATMOSPHERE SUBGROUP DISCUSSIONS. IMPACT OF WET SNOW ON VISIBLE, INFRA-
predict visibility-degtading snowfall conditions from synoptic Andreas, E.L., Apr. 1984, No.84.7, MIZEX bulletin. RED AND MILLIMETER WAVE ATrENUA-
pa 2600 3. Modeling the marginal ice zone, p.97-98, ADA-145 TION.
MP 2600 351. Bates, R.E., et al, Smoke/Obscurants Symposium.
FREE AND FORCED CONVECTION HEAT 43-3360 12th, Laurel, MD, Apr. 19-21, 1988. Proceedings.
TRANSFER IN WATER OVER A MELTING AIRBORNE EQUIPMENT, MEASURING IN. Vol.2. Unclassified section. Edited by W.M. Farmer
HORIZONTAL ICE SHEET. STRUMENTS, ICE AIR INTERFACE, MEASURE. and W. Klimek, July 1988, p.523.535, 10 refs.
Lunardini, V.J., Offshore and Arctic Engineering MENT. Gerard, S.
Seminar in Korea (post-OMAE), 1986. Proceedings, 43-3432
Korea Institute of Machinery and Metals, 1986, p. 42- WET SNOW, SNOWFALL, TRANSMISSION.
51, 24 refs. WAVE PROPAGATION, SNOW CRYSTAL
43-3218 MP 2604 STRUCTURE, PRECIPITATION (METEOROLO.
CONVECTION, HEATTRANSFER, ICE SHEETS, TWO-STREAM APPROXIMATION TO RADIA- GY).
ICE MELTING, ICE WATER INTERFACE. TIVE TRANSFER IN FALLING SNOW. Examination of visible, infrared, and millimeter wave atteoua.
Expenments were conducted to study themeltingofahonzon- Koh, G., Smokc/Obscurants Symposium, 12th, Lau tlion by falling snow dunnS the coastal snowstorm of Dec
tal eheet with a flow of water above it. The experiments rel, MD, Apr. 19.21,1988. Proceedings. Vol.2. Un- 13.14. 1985 at Ft Hollis, ME, (SNOW IV) indicates a
were conducted in a refrigerated flume 35 m long with classified section. Edited by W.M. Farmer and W. peculiarity in transmission that may have resulted from aa cross section of 1.2 x 1 2 mn Water depth. temperature snow/rain phase change During this period the typeand velocity were vaned as well as the temperature and Klimek. July 1988, p.463-470, 7 refs. owrainpihasenchange Durg t per the typ

initial surface profile of the ice sheet It was found that 43-3429 the low-l cdl vertical temperature profile fluctuated around
the heat transfer regimes consisted of forced turbulent flow BACKSCATTERING, LIGHT TRANSMISSION, 0 C Analyses of the transmission data over a portion
at high Reynolds numbers with a transition to free convection SNOW OPTICS, SNOWFALL. of the snowstorm indicate that the infrared and visible attenua-
heat transfer at lower Reyr,olds numbers There was no Light transmission measurements through falling snow have tions were less than the millimetcr-wave attenuation T.ese
convincing evidence of a forced laminar regime The produced results that cannot be euplatend by single scattering results from SNOW IVarecompared with those from moderate
data were correlated for each of the regimes with the Reynolds arguments A two-stream approximation to radiative trans- to heavy wet snowfalls during previous SNOW cxpe,,ments.
number, or Gr/Re2 5. used to characterize the different fer is used to derive an analytical expression that describes Previous results indicate that millimeter-wave radiation is
kinds of heat transfer For very low water velocities the effects of multiple scattering as a function of the snow normally attenuated less than visible or infrared radiation
over a hortizontal ice sheet, the melting heat flux does optical depth and the snow asymmetry parameter The by moderate to heavy snowfall Meteorological data and
not drop below the value for the free convection case as simple approximate solution is compared with the experimental observations of snow crystal habit in similar storms that
long as the water temperature exceeds 34 C This is results It is shown that the approximate solution may occurred during all of the SNOW experiments are analyzed
significant since the free convection melting heat flux values be as accurate as the exact solution for describing snow to examine transmissionIprecipitation-phas-change relation-
far exceed those for laminar forced convection. At the transmission measurements within the limits of the experimen. ships
low velocities the melting flux was not dependent upon tl uncertainties
the fluid temperature until the water temperature dropped MP 2609
below 3.4 C The heat transfer was found to significantly OVERVIEW OF OBSCURATION IN THE COLD
exceed that of non-melting systems for the same flow regimes ENVIRONMENT.
This was attributed to increased free stream turbulence, thermal
instability due to the density maximum of water near 4 MP 2605 Berger, RH., etal, Smoke/Obscurants Symposium,
C, and the turbulent eddies associated with the generation INCREASED TRANSMISSION THROUGH 12th, Laurel, MD, Apr. 19-21. 1988. Proceedings.
of a wavy ice surface during the melting BRASS OBSCURANT CLOUDS DURING Vol.2: Unclassified section. Edited by W.M. Farmer
MP 2601 SNOWFALL and W. Klimek, July 1988, p.537-555, 62 refs.
SOME PECULIARITIES OF CREEP BEHAVIOR Hewitt, A.D., et al, Smoke/Obscurants Symposium, O'Brien, H.
OF FROZEN SILT. 12th, Laurel, MD, Apr. 19-21, 1988. Proceedings. 43-3433
Fish, A.M., International Conference on Offshore Me- Vol.2: Unclassified section. Edited r-y W.M Farmer WAVE PROPAGATION, SNOWFALL. SNOW
chanics and Arctic Engineering, 8th, The Hague, and W. Klimek, July 1988, p.489-496. 11 refs. COVER EFFECT, BACKSCATTERING, SNOW
Netherlands, Mar. 19-23. 1989. Proceedings. Hogan, A.W., Koh, G., Lacombe, J., Cragin, J.H. MECHANICS.
Vol.1, New York, American Society of Mechanical 43-3430 "Obscuration in the Cold Environment" was presented at
Engineers, 1989, p 721-724, 9 refs. LIGHT TRANSMISSION, SNOWFALL, CLOUD the SmokesObscurant Symposium IV in Apr 1980 Since
43-3222 CHAMBERS, SNOW OPTICS, TIME FACTOR. that time. through the cooperation of numerous organizations.

most of which are perennial participants in the SmokelObscu-
FROZEN GROUND MECHANICS, FROZEN Recct experimental and theoretical work has shon that rant Symposia, many of the questions concerning naturalROUefalling snow can remove appreciable amounts of aerosols nr obscurant and backgrounds have been resolved orGROUND STRENGTH, SOIL CREEP, RHEOLO- from obscurant clouds Field measurements of scavenging least become better understood This paper discusses
GY. efficiencies for brass infrared screener averaged 30% for some t
A study has been conducted on creep of frozen Fairbanks various snow crystal types Although increases in transmis. sible thf h the SNOW exercises and the combined
silt at a constant temperature of -2 C The entire creep sion and visibility resulting from snow scavenging of particles pMoKIS iheSd exerises condcte ined
process (primary, secondary and tertiary) is described by have been calculated and modeled. quantitative transmission ield experiments conducted since 1930

proes The principal focus of the discussion concerns the transmissionmeans of two theological characteristics the time parameter measurements have not previously been conducted In of visible, infrared and millimetr-wave radiation through
lambda and the viscous failure strain C (the product of order to perform such transmission measurements, a dynamic falling snow. and the effects of snow cover as a background.
the minimum strain rate em and the time of failure tm) A obscurant cloud chamber was constructed, through which o uring material
new method is presented for determining these parameters and an upward flow of controlled concentrations of brass screener
the time to failure from a single linear plot in which each in- was maintained. The chamber roof was opened to permit MP 2610
dividual creep cur%e forms a straight line for both primary and falling snowflakes to scavenge particles from the upward- METHOD FOR RATING UNSURFACED
tertiary creep. Secondar) creep is considered to be a principal moving obscurant cloud. A 633-nm lIe-Ne laser transmis-
point on this line that predetermines the onset of failure The someter system with silicon detectors monitored transmission ROADS.
two parameters of the straight isnc (the intersection with the through the chamber ovcr a I-m path leiigth at two heights. Eaton. R A. et al. International Road Federation
ordinate and the slope) define the magnitudes of the creep IS m apart. The difference in transmittance between (IRF) World Meeting. Seoul. Apr 16-21, 1989 Pro-
parameters. It was found that the shapes of the creep curves, the two levels is a measure of the amount of obscurant ccedlngs. Vol.4, 1989. p.1

0 3
-10

6
. 2 refs.

and thus the creep parameters of frozen soil. strongly depend removed This experimental arrangement is able to measure Gerard. S., Dattilo. R.S.
upon stress. Although theoretically the time parameter lamb- the rate of scavenging upon electro-opical (E1O) transmission 43-3484
da can change from 0 to I. only variations of lambda between for precipitation rates as light as 0 09 glsq m-s (0 IS mm hr
06and01Scanbeobservedinshort-termcreeptests. Itisalso %ater equivalent). Results enfy earlier predictions of ROADS. ROAD MAINTENANCE
shown that parameter C does not retains constant value The reduced effectiveness of infrared screeners during precipitation NiP 261I
absolute value of C varies between 3 and 9%. and its variations Field tests conducted during 1987-88 winter snowstorms
with stress correspond to Maxwell's distribution The stress using brass screener indicate that smoke particle scavenging ICE STRESS MEASUREMENTS AROUND OFF-
dependencies of the creep parameters decoped in this paper can cause relative transmission increases of as much as SHORE STRUCTURES.
makeitpossrbletoetrapolatethevaluesobtainedinshort-erm 5.15% for each minute of exposure to snowfall Johnson, J.B. Sea Ice Forces and Mechanics Confer-
tests at high stresses for long-term cree1, at small stresses It once. Anchorage. AK. July 22-23, 1986. Proceed-
is shown that the etrors in creep strain calculations may be up ings. (Anchorage, Minerals Management Service.
toan order of magnitude if stress, ariations of creep parameters U.S. Dept. of interiorl June 1988. p.55.59.
are ignored. MP 2607 43-3504
MP 2602 SNOW-SMOKE INTERACTION. OFFSHORE STRUCTURES. STRESSES. SEA ICE.
LIDARDETECTION OFLEADSIN ARCTICSEA Hogan. A W, ct al. Smokc/Obscurants Symposium. MEASLREMENT. ICE MECHANICS. ICE PRES-
ICE. 12th, Laurel, MD. Apr. 19-21. 1988. Proceedings. SURE.
Schnell, R.C.. ct al. June 15, 1989. 339(6225). p.530- Vol.2: Unclassified section. Edited by W.M. Farmer
532, 19 refs and W. Klimek. July 1988. p.497.506. 6 refs. MP 2612
Barry, R.G., Miles. M W.. Andreas. E.L. Hewitt. A.D.. Cragin, J.H. CHANGES COMING IN SNOW LOAD DESIGN
43-3359 43-3431 CRITERIA.
SEA ICE, CLOUDS (METEOROLOGY). ICE THEORIES. LIGHT TRANSMISSION. SNO%.- Tobasson. W. Feb 1989. 89.06. International Con-
OPENINGS, BACKSCAlTERING. FALL, SNOW OPTICS, SNOWFLAKES. ferencc on Snow Engineering. Ist. Santa Barbara. CA.
Remote sensing using an airborne infrared lidar ha, shown Faling snow has been observed to collect screener materls July 10-15.1988 Proceedings. p

4
1
3
-
4
18, ADA-207

an unexpected capsbilit) to detect open leads (linear openings) with rclatively good efficiency. This paper decribes a 260. I rcf.
in Arctic sea ice and their associated meteorology in winter semicmpirical theory that predicts the rate at which falling 43-3585
Here we show that vcrtical profiles of ba3.k.attcred radliation snow diminishes screener concntration, The theory nor SO, LOADS. BLILDING CODES. ROOFS.
demonstrate strng returns from hydrometeior plumes original- porates snowflake site distributions. vuspended snow.,nven T SNO',DRIFTs. DESIGN CRIT-
ing from leads haing a surfac water temperature near tration. snowfall rate. optical transmission and meteorological
-1.8 C. Recenti) refrozcn leads arc also dittinguishable parameters from the SNOW experiments Thes paramters ERIA. S\OW SLIDES. SURFACE PROPERTIES.
by the hdar backscatter from adjacent thicker, older sea are used. along %ith fall velocities from the work of O'llricn. SNOW DENSITY
ice haide leads release enough energy to create buoyant Locatelli and Iobbs. and Melhr. to taliulate the volume SponxsrshipofA%SI StandardA51 I 1952.-Mimimum Design
plumes which penetrate the Arctic ounlary layer inversion, of air swept by falling snow. as a furitiis fir pretipitation I o.adl f,,r Ilildings% and Other Struttures has recentl) been
transporting heat and moisture into the troposphere. Thewe rate. Calculations are performed using ihis theor) io prediLl iranfcrrcd to the Amricnan SO let) of Civil l.nginers
results show that the role of the Arctic as a global heat c-reener scavenging rates, these indicate that very hght %no% AS( I. cncts to publith a new version of the A58 %tandard
sink may need to be re.evaliated. and that lead plumcs falls are capable of halting smoke tonientrations is hundreds in tI) For the past to )ears the A51 snow loads
have a significant effect on the tadiation bidget of swconds subcommittee ha been active in uilating the snow load
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dign criteria in that Standard. Some revisions have MP 2617 MP 2621

been made to the ground snow load maps in Minnesota
and theDakotass. Sliding snow provisions have been changed GEOTECHNICAL INVESTIGATION OF SURFI- COMPARISON OF THE COMPRESSIVE
and drift load calculations have been expanded to include CIAL SOILS TO SUPPORT HARD MOBILE STRENGTH OF ANTARCTIC FRAZIL ICE ANDan appreciation for the length of the upwind roof LAUNCHER (HML) STUDIES: FROZEN COLUMNAR SALINE ICE GROWN IN THE
MP 2613 STRENGTH CHARACTERIZATION OF LABORATORY.

WES/CRREL NH&S TEST SITES IN MON- Richter-Menge. J.A.. et al, International ConferenceROOF DESIGN IN COLD REGIONS. TANA. on Port and Ocean Engineering under Arctic Condi.Tobiasson, W., Feb. 1989, 89-06, International Con- Chamberlain, E.J., et al, Dec. 1988, SL.87-16. var. p.. tions. 10th. Lulei. Sweden. June 12-16, 1989. Pro.ference on Snow Engineering, Ist. Santa Barbara, CA. ADB-129 901. 5 refs. ceedings. POAC89. Vol.I. Edited by K.B.E. Ax.
July 10-15, 1988. Proceedings, p.

4 6
2-472, ADA-207 Durcll, G., Roberts, R. elsson and L.A. Fransson, Lulci, Sweden. University260. 43-3638 of Technology. 1989, p.269-278, 14 refs.43F3590 FROZEN GROUND STRENGTH, FROZEN Ackley, S.F.

ROOFS, ENGINEERING, SNOW DEPTH, GROUND COMPRESSION. STRESS STRAIN 43-3732
DRAINAGE, ICING, SNOW SLIDES, VENTILA. DIAGRAMS, SOIL SURVEYS. FRAZIL ICE. SEA ICE, ICE PRESSURE, ICETION, DESIGN, SLOPES. THERMAL INSULA- At the request of the Ballistic Missile Office. the US Army DEFORMATION, ICE STRENGTH, STRAINTION, MELTWATER. Engineer Waterways Experiment Station conducted surfical TESTS. ANTARCTICA-WEDDELL SEA.
Roofs continue to be a problem in cold regions even though sod studies at four locations in the Malmstrom siting arest Unconfined. unisaxal comprtesusion tests were performed onmany excellent membrane and %ater-shedding systems are in Montana. The purpose of this work was to support frazil sea ice samples collected in the Weddell Sea. Antarct~cu.available. Dead flat roofs of any type are a design mistake vehicle stability analyses asso-sattd with nuclear environment The tests were done at a constant strain rate of 00011sIn cold regions, membrane roofs should hate a slope of definitions for the Air Force's proposed Hard Mobile Launcher and at temperatures of .3. .5 and .10 C. Data from114 in./ft and should drain internally It is usually best basing mode for a Small Intercontinental Ballistic Miss:te. the frazil see tests were compared to results from teststo slope roofs by inclining the frame rather than using This report documents the results of a study conducted done under the same conditions on transversely isotropic.tapered insulation. Most waster-shedding roofs drain to b) personnel of the US Army Cold Regions Reearch and columnar saline ice The approximate grain sixe of thecold eaves and are thus subject to ice dam problems Such Engineering Laboratory to characterize the frozen strengths frazit and columnar eice were I and 10 m un. rsectively.problems can be minimized by designin; a "cold" ventilated of the soils encountered at four off-road sites. Presented The results of this work indicate that the frazil ice genealyroof, by insulating it well. by minimizing the overhang at are the results of static laboratory triaxtal compression tests has a higher strength than columnas ice loaded in the planthe eaves, by increasing the roof slope and by providing conducted chiefly on frozen undisturbed samples obtained of the sheet. Tests done by other researchers on freshwate.an unobstructed slippery surface from which snow will slide from the upper 20 inches of each site. Multiple linear equaxed polycrystatsi ice have Ao shown theo aveHowever, when using slippery-surfaced systems. it is essential regression analyses of these data wcre conducted to identify stren th to vary inversely with grain size. Apcamuv
to provide a place for the snow to slide where it will relationshipsbetweenthsoilstrengthateachsitcandmotsture of t relationshp to the sea ice tested indicates thathenot endanger people or damage property, content, density, temperature, and confining pressure, results from these freshwater ice tests at a strain rate ofMP 2614 0001 /s cannot be directly extended to explain the variation

in compressive strength between the frazil and coluneacPERSPECTIVE: GROUND LOADS AND MAP- sea ice. We speculate that this may be due to eitherPING. (I) the influence that the increased ductility of e iceTobiasson, W., Feb. 1989. 89-06. International Con- has on the relationship between strength and gain size
ference on Snow Engineering. Ist, Santa Barbara, CA, at 00011s. (2) that another microstrutural p (a.
July1-15. 1988. Prceedings. p.S2-513.ADA-207 MP 2&18 the thickness of the ice between brine inclusion) may be260. MUKLUK ICE STRESS MEASUREMENT PRO. the controlling factor in determining sea ice strength. or43-3599 GRAM. (3) that the dominant mechanisms driving deformation vary
SNOW LOADS, SNOW DEPTH, MEASURE- Cox, G.F.N.. 1988 MMS 88-0057. Technology as- wth each ie type. (Auth.)
MENT, MAPPING. MEASURING INSTRU- scssment and research program for offshore minerals MP 2622
MENTS. SNOWFALL, METEOROLOGICAL operations; 1988 report. Compiled and edited by J.B. MODEL TESTS ON AN ICEBREAKER AT TWO
DATA. Gregory and C.E. Smith, p.1 1-15, 8 refs. FRICTION FACTORS.

43-3643 Tatinclaux, J.C. International Conference on Port andMP 2615 OFFSHORE STRUCTURES. ICE LOADS. ICE Ocean Engineering under Arctic Conditions. 10th,
DEVELOPMENT OF SEA ICE IN THE WED. PRESSURE. SEA ICE, ICE SOLID INTERFACE. Lulci. Sweden. June 12-16. 1989. Proceeding.DELL SEA. STRESSES. UNITED STATES-ALASKA-MUK- POAC 89. Vol.2. Edited by K.B.E. Axeliso andLange. M.A., ct al. 1989. Vol.12. Symposium on Ice LUK ISLAND. LA. Fransson. Lulci, Sweden. Univmity of Tech-
Dynamics, Hobart, Australia, Feb. 14-20. 1988, p.92- nology. 1989. p.7

7
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7
84. 7 refs.

96, 19 refs. 43-3776
Ackley, S.F., Wadhams. P., Dieckmann. G.S., Eicken, METAL ICE FRICTION. ICE SOLID INTER-H. FACE. MODELS. ICE STRENGTH. PROPEL-
43-3341 LERS. ICE THICKNESS.
SEA ICE, FRAZIL ICE. ICE FORMATION. ICE MP 2619 Results of resistance and propusion tests in level ice of
GROWTH. ANTARCTICA-WEDDELL SEA. MECHANICAL PROPERTIES OF MULTI-YEAR a model of the Canadian R-clas, icebrAer for twoDevelopment and physical properties of sea ice in the central SEA ICE. in ihe tcchull fctel factor are pcfrit The cre sic
and eautern Weddell Sea arc reported Major elements in ice reistance due to increased ice friction was S t
of the glaciological part of this study include continuous Richter-Mengc, J.A.. 1988. MMS 88.0057. Tcchnolo- for thick. wcak ice. but negligible in thi and strong ice.shipbome observations of sea-ice conditions and occasional gy assessment and research program for offshore ms. Also. the increase in the friction factor had no dctectablhelicopter reconnaissance flights. cxtensie measurements of erals operations. 1988 report. Compiled and edited effect on propeller performance. Ice-propeller interactionsnow and ice thicknesses at dad) ice stations, and detailed by J-B. Gregory and C.E. Smith. p.54-61. 14 refs. had little effect on the model thrust coefficient, but a stronanalyses of sampled iecores from each Icestation. Textural 43-3646 one on the torque coefficient and the average thrust deductionfactor Comparison of the test results with full-scale trialinvestigations of the sampled ice revealed the dominance SEA ICE. ICE MECHANICS. PRESSURE data showed that ice.propeller interaction was more severe
of frazil ice in the central %,eddll Sea and the occurrence RIDGES.
of an additional ice class, called platelet ice. together with t odel sale than ate full sale for ice thickness us to
the commonly known frazit and congelation ice in the coastal about 0 7 m. For thicker ice. model and field data were
region ofthc eastern Weddell Sea These results. in combina. in 'cr) good agreement.tion with the visual ice obsersations. reveal two major mech- NIP 2623anisms for sealice generation in the Antarctic. which were AIRBORNE SEA ICE THICKNESS SOUNDING.not sufficiently well accounted for in previous in% estigations. Kovacs. A.. et al. International Conference on Port
In the central Weddell Sea. a c)cle of pancake.ice formation
and its growth into consolidated floes seems tobe the dominant MP 2620 and Ocean Engineering under Arctic Conditions.process of the advancing sea.Ice edge, In the coastal ELASTIC PROPERTIES OF FRAZIL ICE FROM 10th. Lu! i.Sweden.June12-16.1989. Proceedings.waters, the growing scasce coser consists, to a considerable THE WEDDELL SEA. ANTARCTICA. POAC 89. Vol.2. Edited by K.B.E. Axelason anddegree, of ice plstelcts which are formed in the underlling Lange. M.A.. ct al. International Conference on Port LrA Fransson. Lulci. Swedcn. Unicraity of Tech.waterolumnin frontofth eego ,ly controlled byThUmsCongela. and Ocean Engineering under Arctic Conditions. nology. 1989. p.1042-1052. 2 refs.
tion.ic growth, which is mailot rle byamspei
thermod)namic forcing, seems to be of less importance in 10th, Lulca. Sweden.June 12-16. 1989. Prcedings. Holladay. J.S.the central and southeastern Weddell Sea than, (fr eSspl POAC 89. Vol.1. Edited by K.B.E. Axclsson and 43-3801
in the Arctic Basin (Auth) LA. Fransson. Lule. Sweden. Uni ersity of Tech- SEA ICE. ICE THICKNESS. REMOTE SENSING.
MP 2616 nology. 1989. p.
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2

17. 9 refs. ELECTROMAGNETIC PROSPECTING.MEWP O1 RON Hellmann. 11. Richtcr.Mcnge. ).A.. Ackley. S.F. Airaorne remote measurement of sea ice thickness has beenDEWATERABILITY OF FREEZE-TIIAW C 43.3726 an elusive goal Matny sensing systems hase been tried
Martch C.J.. Fcb. 1989. 61(2). p.23

7
-241.26 rcfs. SEA ICE. FRAZIL ICE. ICE ELASTICITY. AN- and evaluiaed. including impulse radar All these sqteua

were fountd toi have limited capabilittis at bet earc
43.3624 TARCTICA-WEDDELL SEA. now esaluaing aitborne electromagnetic induction technogy.
SLUDGES. SEWAGE TREATMENT. FREEZE We present data on the elastic properties or antarcti sea which has long been used for mineral prospecting TWOic from :he Weddell Sea area The dat hase been field studies hase been made in the Arctic. One studyDRYING, FREEZE THAW TESTS obtained through measurements of compressional. and shear. has been done usuing a relaismel) standard 

7
.m-long. 112.In this study the limiting depth of freere thaw conditioned wave sclociies on fraril ice at ultrasonic frequencies t mi-,iaister heliopter-towedl antenna. and one using a lightersludges was determined Column tcts were cmducted %til) Sample (total) porosities range from 2 t,, 11 down.siead antenna onl) .1 m Iorg and 13 m in dsimetr.at four depths ranging from 305 to 220 cm A water and salites from 2.13 to 7 I ppt The measured opres. The airborne sca ice thickness sounding profiles obtainedtreatment sludge, an anacrobically digested wastewater sludge. sional. and shcar.asc .elocmties lie at 3. to ) X km s indc:ated that the thickness could he estimated but the resols-and an aerobically digested wastewatcr sludge ecre tested and at I 4 to I 9 km s. respectsl) 'The shearw.ase ris idtereased as tbe ice became rough This decremaResults indicated that up to 2 0 m of each sludge would selocitics of the rresent vampcls he signfi chnti be,,w those was as.octated with the large footprint of the s)stcm. whichdrain within minutes after freere-thaw conilitioning A\fter obtained under similar cpcnmental conditions fot Arctic efectiselm) xmothed out the sea see reief towever.drainage, the aerage solids content in the water treatment fraril ie "The resulting elastic tonstants range betMwcn it was found that the aserage ce thwiknss estimated byandanstcrobcally digested wastewater sluilges was high enough 5 to 90Pa 7 5 to 0IGPA. I I to )2,Pa and 0.j1) to airborne electromagnetic sounding for a gisen flight trackfor mechanical remosal In comparion the unfroren 04. for Young'% modulus, bulk modulus, shear modulus was in reasonable agreement with tbe aserage ice thicknesludges were still draining after 2 ueeks Application and Poison ratio. respectisel) Init.al tangcnt moduth, lctcrmnel b% direct drill Iole Meaturemcnt. Famplesof the free:e.thaw conditioning process would best be accom- obtained in compression tests on the same satples. are of the ice thickness profiles obtained h) airborne soundingplished in a new unit oi'ration called a sludge freeting in good agreement *ith or slightl) aboe the dsnmis I oung ant dlrect drill hole sounding are trescntet and comparedbed modul tAtth I I-uture deselopmcnit of the aitrbotn %stcr i discussed
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UP 2624 that may be useful for optical propagation studies. Some aide bj Side on a lpmtry approximately 5 m aboe Cthe
SNOW AS A THERMAL BACKGROUND- prelimnr results obtained with the optical devrice wre present. snow riel and with a depressien angle of $0 a des The

*ed. dimensiona of the meaw field were 30aIFm hPELIMINARY RESULTS FROM THE 1997 ~g 65two radar system could be mscsned scraw the 15-mn width
FIELD TEST.M 22
Jordaon. R.. et ai Mar. 1989. SR 89.07, Snow Symp,*. MODEL OF SMOKE CONCENTRATION RE- oft nomw ield automatically aad moved lenglthwise by

post 3ackscatter measuremens of dry ad wet sow
um dk H wr.NH ug 1-2.igl poce. DUCTION DUE TO SCAVENGING BY SNOW. wefr ade to deter-n the variation of radar bockacafler

Hanov.5-2 . NHS .13 u45. 143ref. 97. Hutt. D.L. et al. Mar. 39119. SR 8"-7. Snow Synpos- Crsctio nasa floofqdwowerCotet. nebeatm-
O'p. ps, H.. Albrt. M. 14 urn. 7th. Hanover. NH. Aug. 11-12. 1957. Proceed- ter measurements were also made after insertion ofas alomi-
Olie. .. Aler. .R inp. p.97-98. ADB-133 455. 11 refs. awn~ plate into the snow cover at various depths to determine

43.3573. w..hether teewsayvariation in the 35-O~t backsamder
SNOW HEAT FLUX SNOW SURFACE TEMPER- rgn.iH due to the reductiof volume Scattering.
ATURE.SNOWTHERMAL PROPERTIES. SNOW4337
AIR INTERFACE.SNOW COMPACTION. SNOW SNOWFALL. SNOW OPTICS. VISIBILITY.
TEMPERATURE. THERMAL EFFECTS. AEROSOLS. SMOKE GENERATORS. SNOW AIR
An eitemive: field test was conducted during th -ww INTERFACE. MODELS. MP 2632
of 1967 to provide data foe the further deselopesnt an A model is developed to describe the scavenging of smone THERMAL CONDUCTIVITY OF SLUDGES.
evaluation of CRRE~s snow temperature msodel. The particles by snow. The concentration of smoke peoduced Vesilind. P.A.. et al. Feb. 1959. 23(2). p.241-245. 9

prora rn cntnuusy for two months uider a %aricty by rapid burst grenades is approxinated by an eapone-ntial refs.
awethr oniton. Thermal measuremencts and infrared decay and for this cme the reduction in the ob-acrat mall ci.

m.ad atal~. snow and the set of tan time is derived in terms of the snow, scaveningi effiesessey 4339
Genralobsrvaionfrom the rxsId test are present- and tie smoke decay rate. Mtesuremenats of teso
ad.alngwih amoe etild dscssonofselctd ats.scavenging efficiency are used to predict the reductioi SLUDGES. FREEZING. WASTE TREATMENT.

An improved snow temperature model will be tested against obscuration time in tyical winter sceanos Rtesults show TER A CO D TITY FEZE H W
measurements from the liew tet that snow s-aening ay sigfiantly reduce the lectrveaesa CYCLES. WATER TREATMENT.

of grenade screnin smokes. 'The time needed to naturally thaw sludge in a freenimg
MP 2625 MP 2629 bed depends on the thermal conduetiviy of the settled sludge
THERMAL MODEL FOR SNOW-COVERED PARAMETRIC STUDY ON TRANSMISSION laye depoited on the thawing sludge. The objective

mRA N.THROUGH SMOKE SCREENS PRODUCED IN ofthis re c ista ddesre thdi e teedsad iodt is loying
Petzko. D.R.. et al. Mar. 3959. SR 907. Snow Symn. FALLING SNOW. tha = w slutdes e ts. d it .. " ahe
posit... 7dm Hanover. NH. Aug. 11-12. 1957. Pro- Farer. W.M..e taI. Mar. 1989. SR 59-07. Snow SYm.1 concentratio. At normalsoluds concentrations. thethra
ceedingp. p.25-36. ADB-133 455. 36 refs. posiuns. 7th, Hanover. NH. Aug. 11-12. 1957. Pro- conductivity is found to be shone .00115 calaeicslcmlsecldeg
Rice. i.E., Palmer. R.A. ceedintp. p.99.3I3I. ADB-133 455.4 refs. C
43-3874 Gerard. S.. Cragin. J.H.
SNOW THERMAL PROPERTIES. SNOW SUR- 43-3550
FACE TEMPERATURE. SNOW HEAT FLUX. SNOWFALL. SNOW OPTICS. VISIBILITY. Mp 2633
SNOW AIR3INTERFACE. SNOW COMPACTION- AEROSOLS. SMOKE GENERATORS. LIGHT SNOW HYDROLOGY INTHE UPPER YAMUNqA
MODELS. SNOW COVER EFFECT. THERMAL TRANSMISSION. SNOW AIR INTERFACE. BASIN. INDIA.
EFFECT&. reliminay studies have shown that smoke screens produced Maihotra R.V.. et al. 39"11. 450-. p.94-91. 7 rt&

Thi paer esribs aSno-Cverd Trran heral ode i falling snow can he reduced mn efeveess through McKim. H.L. Rangaclsari. R.
furpreictng nowsuraceteperturs. o caraterze scavenging prucesses. It isaof nterest therefore to detrmie 4119

Mo-cvre irmn temoeluesna ossct t o dctteflnsowodiisudrwhhsavgngpcms SsiOW HYDROLOGY. RIVER BASINS. STREAM
to eambinnelans.of new sonw old snow, or compacted snow scensda h aetm rvd ilsa tiiiy FLOW. SNOWMELT. RUNOFF. METEOROLOG-
nw on atransmission line theory analogy, the model for targets tobe detected that wuld notbeobeved oterise. ICAL DATA. WATERSHEDS. MODELS. SNOW

ealeulames the characteristic impedance of the Snow"ground The purpose of this paper is to present the results of a SURVEYS. SEASONAL VARIATIONS. MOUN.
combinati4n. Using thancharacteristC Impedance. the model paramerti study conducted to idenwiy the sigdisc~eof TAINS. FORECASTING. WATER RESERVES.

cacuats hema ieria, a bulk voluetric property which the vriousn paaCmetr that can affect SiO&C SC1Ct$SM INDIA-YAMUNA RIVER.
Ieat -the thermal response of the combination to time- tance pertformance in falling snww Results show that
varying heat vaput at the snow surface The model uses condition often cant under which falling: son can play Save, accumulation and abisaan so the frant range of the
atandard miesreaa obarriatios to Calculate thc tie, a Buy" role in affectig smoke screen performance and Hialayan Mountsma accounts far a considerable pu.n
hea I- tr sre nom the sirlsnow interface. Thius paper the ranges, at which targets can be dletected, of infter and sreig streamilow from the Upper yasmn
abW p------e-- asoo stmoodeledisowsurfactenipertur Mp M" Rime 5mms. TO qnn= f this Contribution. the Central

peito thSNOW-Il measured snowv surface tempm Water COiNkmiin (C8 of India han been Colecting: hy-
tue.The ALOE USOOI Weapon Systems performance MILLIMETER-WAVE PERFORMANCE DUR- dromieteoalagical data sad conducting snw surveys in the

Tactical Decision Aid being developed by the US Army ING MIXED PREIITIATION. San&l Nals Watershed a small tributary of the PAWu River
Atmospheric Sciences Laboratory will incorpocate the Snow. Batem R.E. et al. Mar. 39119. SR 5907. Sn'ow Synm. that drains into the Upper Yasms River syseem~ My.
Covered Terrain Thermal ModeL poalurs. 7th. Hanover. NH. Aug. 11-12.13957. Pro- drO'seteoological data from the Sundh -Nala Watershed, from

MIP 6M eedngs p.113-20. DB-133455.3 rfs.Dec. to Mar. fW the yeses 1114-1992. were input into
MP 226 cedip. .33.320 AD-13 4553 rfi.tie mwe saonsutit options Of the Streamlinew Syaan; and

ACOUSTICALLY INDUCED GROUND MO. Gerard. S. Rteservoir Regslation (SSARI model to determn the rein-
ZION IN SAND UNDER WINTER CONDI- 43-3851 tiroship of snewmelt ramaET to obued duehargec. For
TION&. SNOWFALL ATMOSPHERIC ATTENUATION. this period. the ohoerved stramfow. data indicated that snow-
Peck. L. Mar. 1999. SR 59.0?. Snow Symrposium 7th. MICROWAVES. SNOW AIR INTERFACE. ELEC. met did not contribcze sagnificantly to the oves early

Harover. NH. Aug. 11-12. 1957 Proccedinta.p.37- TROMAGNETIC PROPERTIES. RADIATION danchscre Looesduceobaaoand .ptampeto
$4. DII133455.4 rfi ABSORPTION. WET SNOW. PRECIPITATION decrease the effect of snonmelt runoff A large purtaoo

4 B-3 3345.4re (METEOROLOGY). TRANSMISSION. PROPA- of the rem m is airl anttAte infirtes" to b010015oM
Thius study pr&sids for the firs time a better understanding

SANDS. ACOUSTIC MEASUREMENT. SEIS- GATION. RADAR. of the sewmettdynantics inthisrellsonaofthe wel& The
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TARY PERATON. CLD WETHER PERA- twi by fallin snow at SNOW IV. Itoths. Maine. indvcate to calibrate the hyfrot..pc farecastmig mode bein d-et"peTAR OPRATON.COL WETHE OPRA-thza$ hesnowstorm of Dec. li-Id. 1915 passed the st1c by the lndran CWC to manage the water resources foTION. SOIL TEMPERATURE asnuw crysal phaasechange (so-wtorain) occurred, Mite the Upper Yamuaa iver
The variation of acoustically induced ground motion Sulh preecpttton types were ohocived during this period. As
the freerelthaw state of the ground was invrswosod in the sir mass approsced the floe-fs. Maine. area the near.
Fel.-Mer. 1911. A teat chanbr of the CRREL r.sst surface upper air prolat and surface temperatures averaged
Ellects Research Facility containing a sad- Isler 0.7 m near 0C. Analyses of the transmission daza ovr a portion MP 2634
deep was outfite with a mosabe rmf and one =trisi of the sn~owvtorm show less inrared and sisibe atteasutn SNOW-CRYSTAL GROWTH WITH VARYING
wall. With the roeof and wall mn pLace. freerig of the than ailmtrwv xatni These rcia:zs are not SURFACE TEMPERATURES AND RADIATION
mad wan acomplohed by blowin cold air an the chamber consstnt with those obts=ne for pressoas sno- esperimest PENETRTION.
Arrays of thermocouples indicated the depth to which te storm analysts ixe normaly mirtmeter wav radiatio is

mad ad freren. Ground motio induced by btsni fir atteuasted less by rnoderate to heavy samfas tha- , Colbeck. S.C. 1959. 356119). p.23-29. 13 id.
from a .22 caliber pisto was mon.:ored with gee-phones and infrared radatin Data and analyses are resented 43-436~
at depths of 0 to 45 cm in the sand The results resentedj in this rsper. Ccmarngs concurrent snow cryst hauit a" SNOW CRYSTAL GROWTH. SNOW SURFACE
aWe (Or simulated wInter Or transift2ia grS nl dirn meteo-rotocaJ data (eth upper an and surface eonatatwasl TEMPERATURE. SOLAR RADIATION. DEPTH
(The and oither dry famvert moistur cowtent1 or sat=2:- with transmn inlueet. to esman this phase chag IOAR. RADIATION ABSORPTION. SNOW
ad. was unfrorca, frozen or transirsoing through freezig rcltsip COVER STRUCTURE.

othawing.) Potential effects C4 the freerenhaw %:- MP 2631 The temperatrec fieA ts erived for a Sinssoidally sying
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MP 2636 MP 2643 is ANSI Standard A58.11982, "Minimum Desi#n Loads
PROCEEDINGS. SNOW CONCENTRATION AND PRECIPITA- for Buildings and Other Structures." Sponsorship of that
International Symposium on Cold Regions Heat TION RATE MEASUREMENTS DURING national standard has recently been transferred to the American
Trnferaioa Sappoo iuapan une Regions 198, 1 , RSociety of Civil Engineers. ASCE expects to publish a
Transfer, Sapporo, Japan, June 28-30, 1989, 1989, SNOW IV. new version of AS in 1988. For the past two years
314p.,Refs. passim. For selected papers see 43-4194 Lacombe, J., May 1989, SR 89-14, p.25.29, ADB-134 the ASCE snow loads subcommittee has been active in
through 43.4227. 724, 2 refs. updating the snow load design criteria in that standard.
Seki, N., ed, Cheng, K.C., ed, Lunardini, V.J., ed. 43-4301 Some revisions have been made to the ground snow load
43-4193 SNOWFALL, SNOW ACCUMULATION, maps in Minnesota and the Dakotas $liding snow provi-HEATING, HEATFAL, TN W GA SCURULION I sions have been changed and drift load calculations have
HEATING, HEAT TRANSFER, COOLING RATE, PRECIPITATION GAGES, MEASURING IN- been expanded to include an appreciaon for the length
HEAT TRANSFER COEFFICIENT, FREEZING, STRUMENTS, AIRBORNE EQUIPMENT. of the upwind roof.
ICE HEAT FLUX, ICE FORMATION, ICE MP 2644
WATER INTERFACE, SUPERCOOLING, TEM- AIRBORNE PARTICLE MEASUREMENTS.
PERATURE, MATHEMATICAL MODELS. Berger, R.H., May 1989, SR 89-14, p.31, ADB.134 MP 2651
MP 2637 724. ROOF DESIGN IN COLD REGIONS.
HISTORICAL AND RECENT DEVELOPMENTS 43-4302 Tobiasson, W., Corps of Engineers Structural Fagi-
IN THE RESEARCH OF COLD REGIONS HEAT PARTICLES, PARTICLE SIZE DISTRIBUTION, neering Conference, St. Louis, Missouri, June 2"-July
TRANSFER. MEASUREMENT, FOG, AIRBORNE EQUIP- 1, 1988, Vol.2. Washington, D.C., Directorate o..fEngi-
Cheng, K.C., et al, International Symposium on Colct MENT. neering and Construction, 1989, p.10 2 9-10,1.
Regions Heat Transfer, Sapporo, Japan, June 28-30, MP 2645 43-4412
1989. Proceedings. Edited by N. Seki, K.C. Cheng, TEST OF A PROTOTYPE ADVANCED THER- ROOFS, DESIGN, CONDENSATION, DRAIN-
and V.J. Lunardini, 1989, p.1-25, 451 refs. MAL IMAGING SYSTEM. AGE, SNOW SLIDES.
Yen, Y.-C. Munis, R.H., May 1989, SR 89-14, p.81.82, ADB.134 Roofs continue to be a problem in cold regions even though
43-4194 724, 1 ref. many excellent membrane and water-shedding systems are
ICE9 FORMTIOHAT R- 4 availble. Compact (tightly built) systems suffer far fewerICE FORMATION, HEAT TRANSFER, HISTO- 43-4304 cnesto rbesta ofardroigssesta
RY, RESEARCH PROJECTS, SHIP ICING, FRA- INFRARED PHOTOGRAPHY, TESTS, MILl- condensation problems than do franed roofing systems thattend to leak much more sir Air leakage, sot vapor
ZIL ICE, SOIL FREEZING, GAS PIPELINES, UN- TARY OPERATION, VISIBILITY. diffusion, is the cause of most condensation problems. Dead
DERGROUND PIPELINES. MP 2646 flat roofs of any type are a derign mistake. In cold
A brief review of historical and recent developments of Mon, membrane roofs should have a slope of 114 in/ft
ice formation problems in nir. water and earth was made SEISMIC/ACOUSTIC EXPERIMENTS AT and should drain internally. It is usually best to slope
covering such subjects as atmospheric and marine icing of SNOW IV. all roofs by inclining the frame rather than using tapered
structures, permafrost and ground freezing (frost heave). river Peck, L., May 1989, SR 89-14, p.155-157, ADB-134 insulation Most water-shedding roofs drain to cold eaves
and lake ice (frazil ice and supercooling), arctic oil and 724, 2 refs. and are thus subject to ice dam problems Such problems
gas pipelines, and heat transfer with freezing or melting 43-4307 can be minimized by designing a "cold" ventilated roof,
from the unified viewpoint of cold regions heat transfer WAVE PROPAGATION, SEISMIC PROSPECT- by insulating it well, by mtinimizing the overhang at the
An attempt is made to review the vaned technical fields ING, ACOUSTICS. eaves, by increasing the roof slope and by providing an
involving ice formation phenomena from the common view. unobstructed slippery surface from which snow will slide
point of heat transfer to show the scope and subjects of MP 2647 However, when using slippery-surfaced systems, it is essential
cold regions heat transfer engineering. HOURLY METEOROLOGICAL DATA FOR to provide a place for the snow to slide where it will
MP 2638 SNOW IV. not endanger people or damage property.
REVIEW OF PURE CONDUCTION WITH Bates, R.E., ct al, May 1989, SR 89.14, p.159-250,
FREEZING. ADB- 134 724.
Lunardini, V.J., International Symposium on Cold Re- Harrington, B. MP 2652
gions Heat Transfer, Sapporo, Japan, June 28-30, 43-4308 STRUCTURE AND TEMPERATURE DEPEND-
1989. Proceedings. Edited by N. Seki, K.C. Cheng, METEOROLOGICAL DATA. ENCE OF THE FLEXURAL PROPERTIES OF
and V.J. Lunardini, 1989, p.27-32, Refs. p.30-32. MP 2648 LABORATORY FRESHWATER ICE SHEETS.43- 5 TT MGow, A.J., ct al, July 1989, 16(3), p.249-270, 13 res.43-4195 TWO-WAVELENGTH METHOD OF MEASUR- Ueda, H.T.
THEORIES, HEAT TRANSFER, THERMAL ING PATH-AVERAGED TURBULENT SURFACE 43-4446
CONDUCTIVITY, FREEZING, CONDUCTION. HEAT FLUXES. 4 3.4446Freezing of water or melting of ice are phenomena that Andreas, E.L., Apr. 1989, 6(2), p.2 80-2 92 , 47 refs. LAKE ICE, ICE COVER STRENGTH, ICE CRYS-
underlie many inmportant scientific and engineering studies 43-4400
of cold regions Mathematical methods of treating these SURFACE ROUGHNESS, HEAT FLUX, SCINTIL- STRAIN TESTS.
phaae-change heat transfer problems are cntical to understsod- SUR EMET FRACTIN Small-beam testing was conducted in a test tank on ice
ing and dealing with the problems that freeze.thaw causes LATION, MEASUREMENT. REFRACTION, corresponding in structure to the two major ice types. S.
This review deals only with systems for which conduction CONVECTION. I and S-2, encountered in lake ice.sheets Tests of 730
is the basic heat transfer mode or for which the solutions MP 2649 beams in the temperature range -1 to -19 C showed that
canbcobtainedis termsofconductionik- problems While EXPERIMENTS ON THE HEAT TRANSFER mhcrocryal r(S.1) and column atr(S21 ice d ffer appreciably
convecton is an important heat transts,' mode, it can often F W F T A is thei flexural characteristics and that these differences
be neglected without significant error Exact solutions FRO WATER FLOWING TH O G A are attributable to variations in the size and orientation
are noted where vaiable. but since these are quite limited CHILLED-BED OPEN CHANNEL. of the crystals in the ice and the thermal condition of
for phase-change problems, references to approximate solutions Richmond, P.W, et al, International Symposium on the beams Beams of S-1 ice yielded flexural strengths
are listed in rome detail The approximate methods are Cold Regions Heat Transfer, Sapporo, Japan, June 28- mid-way between those measured on 5-2 ice.
the perturbation method, which leads to quasS.statinary tech. 30, 1989. Proceedings. Edited by N. Seki, K.C.
niques, and heat balance integral method. Cheng, and V.J. Lunardini, 1989, p.51-58, 27 refs.
MP 2639 Lunardini, V.J. MP 2653
SNOW IV FIELD EXPERIMENT DATA RE- 43-4199 ARCTIC RESEARCH IN THE UNITED STATES,
PORT: OVERVIEW. HEAT TRANSFER, WATER FLOW, ICE WATER VOL.3.
Redfield, R K., May 1989, SR 89-14, p 1-3, ADB-134 INTERFACE, FLOW RATE, EXPERIMENTA- U.S. Interagency Arctic Research Policy Committee,
724. TION, ICE MELTING, THERMISTORS, AC- Washington, D.C., Spring 1989, 7 2p.
43-4297 CURACY. Brown, J., ed, Bowen, S.L., ed, Cate, D., ed, Valliere,
RESEARCH PROJECTS, COLD WEATHER OP- Experiments have shown that heat transfer is greater for D.R., ed.
ERATION, COLD WEATHER PERFORMANCE. water flowing over ice than for water flowing over fist 43-4482
MP 2640 plates without ice. The mechanisms which contribute to INTERNATIONAL COOPERATION, RE-
SYNOPTIC METEOROLOGY DURING THE this increased heat transfer are not completely understood SEARCH PROJECTS, MEETINGS, EXPEDI-
SNOWI FI EPERIMENT. DURIN T E One possible cause is the density inversion of water at
SNoW IV FIELD EXPERIMENT. 4 C. In order to investigate this effect on h-at transfer, TIONS, ORGANIZATIONS.
Bilello, M A, et al, May 1989, SR 89-14, p 5-12, a small opcn.channel flume was designed so t! xpernlent This issue contains several invited papers that highlight some
ADB-134 724, 2 refs. could be conducted with the fltume bed at temperatures U.S accomplishments in Arctic research and point towar.s
Bates, RE slightly above 0 C with no ice present For fully desetoped future ,hallengcs and opportunities To further demonstrate43-4298 turbulent .2low (Reynolds numbers greater than 20,000), heat the brned. multidisciplinary nature of arctic research and

transfer correlations iniially showed higher heat transfer related Activities and thcir support, numerous reports of past
METEOROLOGICAL CHARTS, SYNOPTIC rates than those obtained from experiments ,n flume with and currcnt national and international conferences, workshops
METEOROLOGY. large aspect ratios Velocity profile corrections, to account and activities are presented Finally. this issue reflects
MP 2641 for the aspect ratio, ere applied to the data, which then a new enterprise of joint responsibility for the journal and

SITE-SPECIFiC METEOROLOGY. agreed more closely with the results Irom wider flumes arctic research belacen the interagency Committee and the
The results indicate that the density inversion of water could Commission

Bates, R.E., et al, May 1989, SR 89-14, p.13-15, ADB- account for most of the increased turbulent heat transfer
134 724. rate observed between melting and nonmelting systems
Harrington, B. MP 2650 MP 2654
43.4299 CHANGES COMING IN SNOW LOAD DESIGN OBSERVATIONS OF LOW-FREQUENCY
SITE SURVEYS, METEOROLOGICAL INSTRU- CRITERIA. ACOUSTIC-TO-SEISMIC COUPLING IN THIE
MENTS, METEOROLOGICAL DATA, MEASUR. Tobtasson, W., Corps of Engineers Structural Engi- SUMMER AND WINTER.
ING INSTRUMENTS. necring Conference, St. Louis, Missouri, June 27-July Albert, D.G., et -i, July 1989. 86(l), p.352-359. 23
MP 2642 1. 1988, Vol.2. Washington, D.C., Directorate of Engi- refs.
SNOW CRYSTAL CHARACTERIZATION. neering and Construction, 1989, p.918-920. OrcutS, J.A.
Koh, G., May 1989, SR 89-14, p.1 7 -23, ADB-134 724, 43-4410 43.451)0
2 refs. DESIGN CRITERIA, SNOW LOADS, SNOW ACOUSTIC MEASUREMENT, SNOW ACOUS-
43-4300 SLIDES. TICS. SEISMIC VELOCITY, SOUND TRANSMIS-
SNOW CRYSTALS, SNOW CRYSTAL STRUC- The technical basis frir the snow load design criteria used SION, EXPERIMENTATION, SEASONAL
TURE. by DoD in TM5.809-1 "l.oad Assumptions for Buildingi- VARIATIONS. WAVE PROPAGATION.
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MP 2655 The mass extinction coefficient (MEC) of falling snow obtained MP 2663
PASSIVE MICROWAVE IN SITU OBSERVA- from simultaneous measurements of traosmittance (0 55 ms- UTILIZATION OF UNMANNED AERIAL VEHI-TIONS OF WINTER WEDDELL SEA ICE. crometer wavelength) and of snow mass concentration is CLES IN THE ALBE THRUST.Comiso, J.C., et Al Aug. 15, 1989, 94(C8), p.10,891- presented. Uncertainties in the MEC due to instrument GT

er, are considered, and it is shown that the uncertainty reley, H.P., et al, June 1986, SR 86-15, Snow Sym-
10,905, 23 refs. Ve reduced when snow mass concentrations range from posium, 5th, Hanover, NH, Aug. 13-15, 1985. Pro-
Ackley, S.F. , 02 g/cu i. The MEC ranged from 0.016 to ccedings, Vol 1, p.24 9-2 57 , ADB-135 277.
43-4526 ,Q m/g and the average MEC was 0027 sq m/g. Cogan, J., Aitken, G.W., Tate, C.L.
SEA ICE, MICROWAVES, ICE PHYSICS, RADI- 43-4639
OMETRY, ICE COVER, ANTARCTICA-WED. MILITARY OPERATION, VEHICLES, AIR-
DELL SEA. MP 2660 CRAFT ICING, VISIBILITY, SNOW COVER EF-
The microwave radiative charactenstics of the Weddell Sea THERMAL MEASUREMENTS IN SNOW. FECT, CLIMATIC FACTORS, COMPUTER AP-
ice wer inetigated from the RIV Poirsterit durng wister Jra198 tere invesatpromteV3000akmtof ice f r Jordan, R., et al, June 1986, SR 86-15, Snow Symposi- PLICATIONS, MEASURING INSTRUMENTS,1986 through, approximately, 3000 'km of ice, from the 1,98 Prce-IEFRCS NGM TO OL IALA-
marginal ice zone to the coastal region and back. Radiome- um, 5th, Hanover, NH, Aug 1315, 1985 Proceed- ICE FORECASTING, METEOROLOGICAL FAC-
ter measurements at 6, 10, 18, 37, and 90 0Hz in vertical ings. Vol.1, p.183-193, ADB-135 277, 11 refs. TORS, INFRARED SPECTROSCOPY, REFLEC-
and horizontal polarizations were complemented by visual O'Brien, H., Bates, R.E. TION, REMOTE SENSING.
and video observations and measurements, at 60 station, 43-4634 Unmanned Aerial Vehicles (UAV's) may serve as a mobile
of ice physical charactenstics. Two distinct types or ice SNOW TEMPERATURE, SURFACE TEMPERA- platform for a number of sensor systems either already in
cover were observed is the marginal ice zone. small pancakes TURE, SNOW COMPACTION, HEAT BALANCE, xistence, in the process of being developed and tested orevenly distributed during the southbound leg, and ice bands still in the concept Stages. These sensors will provide
with wet pancakes during the northbound leg Other Ice SNOW COVER, SNOW THERMAL PROPERTIES, the large amounts of near real time environmental data
types observed were first-year ice covered by varying thick. LATENT HEAT, MATHEMATICAL MODELS, input required by the AirLand Bttlefield Environment (ALBE)
nesses and states of snow cover, and new and young ice TEMPERATURE VARIATIONS. decision aid programs.
found mainly in leads and polynyas Analysis of the This paper describes a simplified model for predicting the
data shows a large vanability in th multispectral microwave surfacetemperatureofasnowcover By separate application MP 2664
emissivitiesof these ice types,especially at 90GHz Overall, of the model to natural snow and snow compacted by a EFFECTS OF WATER AND ICE LAYERS ON
however, at 18 GHz and lower frequencies, the emissivities moving vehicle, it is possible to determine the therm. I contrast THE SCATTERING PROPERTIES OF DIFFUSE
of thick and cold first-year ice are relatively stable with between the two surfaces. Inputs to the model utilize REFLECTORS.
standard deviations of about 002 At the marginal ice routine metecrological observations and certain initial charac- Jenek, K.C., et al, June 1986, SR 86-15, Snow Sym.
zone, the emissivity of the ice cover is a lot less predictable tenstics of the snow cover and underlying ground. Estab-
and could cause large uncertainties in ice concentration esti- hlshed energy transfer equations are used to describe the posium, 5th, Hanover, NH, Aug. 13-15, 1985. Pro-
mates. The use of the 90-0Hz channel in combination heat balance in the snow cover and are solved by the ceedings, VoLI, p.259-2 69 , ADB-135 277, 6 refs.
with a lower-frequency channel shows strong potential for method of finite differences, wherein the snow is divided For another version see 42-1651.
more detailed characterization of te ice cover including into layers, and the temperature structure is evolved over Koh, G.
theidentificationofvanousformsofnewiceandthequantifica- time in finite time increments. While the methodology 43-4640
tion of varying snow cover and roughness (Auth. mod.) of more elaborate energy and mass balance models is closely MILITARY OPERATION, LASERS, REFLEC-
MP 2656 followed, snow cover in the current model is described in

only three layers, providing a clsed-form mathematical solu- TION, ICE COVER EFFECT, WATER, BACK-
CHEMICAL AND STRUCTURAL PROPERTIES tion that requires little computer time SCATTERING, DETECTION, SURFACE PROP-
OF SEA ICE IN THE SOUTHERN BEAUFORT ERTIES, MEASURING INSTRUMENTS.
SEA. Measurements were made of the angular distribution of power
Meese, D.A., Durham, University of New Hampshire, scattered from a diffuse reflector illuminated by a laser beam.
1988, 2 94 p., University Microfilms order No.- MP 2661 Probability density functions of normatired signal strength
DA8827313, Ph.D. thesis. For abstract see Disserta. SPECTRA AND COSPECTRA OF ATMOSPHER- for near normal scatterig were also compiled Experiments
tion abstracts international, Sec. B. Apr. 1989, p 4193. IC TURBULENCE OVER SNOW. were made on dry. wet and ice-covered planar targets The
43.4573 Andreas, E.L., June 1986, SR 86-15, Snow Symposi. results show that the diffuse component of scattered power
SEA ICE, ICE COMPOSITION, CHEMICAL urn, 5th, Hanover, NH, Aug. 13.15, 1985. Proceed- from a wet or ice-covered target is reduced b) an amount

proportional to the inverse of the square of the index of
ANALYSIS, ICE CORES, ICE SALINITY, SEA ings, Vol.1, p.219-233, ADB-135 277, Refs p.231-233 refraction of the layer-a result consistent with simple theory.
WATER FREEZING, ICE FORMATION, BEAU- 43-4636 Backscattered radiation from a water or ice-covered target
FORT SEA. LIGHT (VISIBLE RADIATION), SNOW COVER is enhanced over that from a dry target in the region about

EFFECT, WIND VELOCITY, AIR TEMPERA- a cone centered on the line normal to the target. The
MP 2657 TURE, HUMIDITY, TURBULENT FLOW, SPEC- aperture of the cone vas greater for the ice-coated target.
THIN ICE GROWTH. TRA, CLIMATIC FACTORS, TEMPERATURE The difference may be due to small air bubbles in the

Ice Because the surfaces of many mtlitary targets behaveAshton, G.D., Mar. 1989, 25(3), p.564-566, 6 refs VARIATIaNS, SNOW AIR INTERFACE, ANAL as diffuse reflectors imple calculation was made showing44-7 YSIS (MATHEMATICS), MEASURING INSTRU- the effects of water and ice on laser rangefinder performance.
ICE GROWTH, ICE COVER THICKNESS, STE- MENTS. A combmation of theoretical and empirical results shows
FAN PROBLEM, DEGREE DAYS, ICE AIR IN- At SNOW-TWO fast responding instruments were used to that the return front water and ice-coated targets will be
TERFACE, FREEZING RATE, ICE FORECAST- measure the turbulent fluctuations in the wind speed, tempera- stronger than that from dry targets in the near-zero-degree
ING, THERMAL CONDUCTIVITY. ture, and humidity in the atmospheric surface layer over backscatter direction As the angle of incidence increases
MP 2658 snow. Two crossed hot-film anemorteers yielded the turbu. to about 20 deg the coated targets will retuM almost a

USE AND APPLICATION OF PRESTO IN lent longitudinal (u) and vertical (N) components of the factor of two less power than the dry target.
S ND-I PPLWES T.Owind vector. A fine-wire platinum resistance thermometer
SNOW-111 WEST. and a Lyman-alpha hygrometer gave the turbulent temperature MP 2665
Stallings, E.E., et al, June 1986, SR 86-15, Snow Sym- (t) and humidity (q) fluctuations, respectively Spectra OBSERVATIONS OF THE BACKSCATER
posium, 5th, Hanover, NH, Aug. 13-15, 1985. Pro- of a And w have iiertial snbrangcs that are typical of velocit, FROM SNOW AT MILLIMETER WAVE-
ceedings, Vol 1, p.11-24, ADB-135 277, 5 refs. spectra measured in the atmospheric surface layer. The LENGTHS.
Farmer, W.M., Lacombe, J n and q spectra and the t-q cospectra all have distinct rger., Snow Sym43-4623 W ertial-convective subranges These are rarely found ii Bc June 1986, SRa86-In, Snow SRm-
43-463 Osimultaneous t and q spectra because the measurements are poium, 5th, Hanover, NH, Aug. 13-15, 1985. Pro-
MILITARY OPERATION, TANKS (COMBAT difficult Consequently, this seems to be a high quality ccedings, Vol I, p.311-316, ADB-135 277, 5 refs.
VEHICLES), COLD WEATHER OPERATION, set of temperature and humidity spectra Diverse u, w, 43-4644
LASERS, SNOWFALL, MILITARY RESEARCH, t, and q spectra and the t-q cospectra collapse into universal SNOW PHYSICS, RADAR ECHOES, BACKSCAT-
MEASURING INSTRUMEN-5, SNOWDRIFTS, forms when nona.iensionalized with appropriate dissipaiion TERING, SNOW COVER STRUCTURE, WAVE
VISIBILITY, STATISTICAL ANALYSIS. rates for velocity and the individual scalar and when the PROPAGATION, ICE CRYSTAL STRUCTURE,
Dunng Dec, 1984, and Jan . 1985, Cold Regions Research turbulence frequency is property scaled From the i and
and Engineering Laboratory (CRREL) conducted a field ex- q spectra and the t-q cospectra the first refractive index SNOW TEMPERATURE, UNFROZEN WATER
pertinent i Grayhng, Michigan, to identify and establish spectra for visible and millimeter wavclcgth light ever mena- CONTENT, MEASURING INSTRUMENTS, EN-

bnperi i ran chgato idntfy suites sured over snow are i.omputed VIRONMENTS, METAMORPHISM (SNOW).
abaseline performance matrix for task imaging systems. neprmn omauete3-~ aa akcteimage intensifiers, and laser rangeinders in a winter environ- An esperinent to measure the 35-OHe radar backscatter

ment. The Project/Manager for Smoke/Obscurants Person. from a snow cover is described The radar can scan
nel Response and Evaluation System fcr Target Obscuration MP 260, a large area repeatedly with precise control of the position
(PRESTO) was used as an integral part in this field eperiment so that the development of different bsckscatter features
to record on site responses of observers to the effects of EVALUATING TRAFFICABILITY. may be observed ass function of the environmental conditions.
falling and blowing snow on the performance of the systems McKim, H.L., June 1986, SR 86-15, Snow Symposi- Some preliminary data are presented
The PRESTO was also used ii additional validation of the un, 5th, Hanover, NH, Aug. 13-15, 1985. Proceed-
test results. This presentation discusses how the statistics ings, Vol.1, p.237-239, ADB-135 277 MP 2666
software was redefined to give probability density histograms 43-4637 COMMENTS ON THE CHARACTERISTICS OF
us a function of range. how the system was used for data SOIL TRAFFICABILITY, SOIL WATER, IN SITU SNOW AT MILLIMETER WAVE-
verification on site, and how the system was used for results METEOROLOGICAL DATA. WATER CON- LENGTHS.
validation in Snow-III West i.xamples of data outputs Walsh, J., ct al. June 1986. SR 86-15, Snow Sympnsi-
comparing the reslits of an imaging system's performance TENT, TESTS, MAPS, MODELS
during a snow storm will be given and compared to results The U S Army Cold Regions Rescarch and Engineering un, 51h, Hanovcr, N11, Aug 13-15, 1985 Proceed-
obtained from military observers viewing video outpcts from Laboratory (CRREL). with tcthnical assistance from the inrs. Vol I, p 317-320, ADB-135 277, 9 refs.
the same imaging system. Dartmouth College Physics Department. has developed a Cook, R , Layman, R.. Berger. R.H.

radio-frcquency soil moisture sensor that measures the etectri- 43-4645
MP 2659 cal resistance and capacities of a sod sample and converts BACKSCA'TIERING, SNOW PHYSICS, RADAR
SNOW MASS EXTINCTION COEFFICIENT. the readings to volumctri, water coitent The solid-state ECHOES, WAVE PROPAGATION, LIGHT SCAT-
Koh, G., June 1986, SR 86 15, Snow Symposium, 5th, sensor is niechanically rigid, small. And lightweight It
Hanover, NH. Aug. 13-I5, 1985. Procccdtgs, Vol.l, can obtain soil moisture and frost data in near real tile TERING, RADIATION ABSORPION, DESIGN,
p.35-38, ADB-135 277, 6 refs. andcanbeintrfaced ithcommunicationsy)triiforrmciote MEASURING INSTRUMENTS, VISIBILITY.
43-4625 interrogation. The soil moisture sensor was laboratory A summary of the basic characteristics of the backscatter

tested and its accuracy was calculated at 3 The data cros-section of snow at mm wavelengths is presented.
SNOWFALL, LIGHT TRANSMISSION, LIGHT also indicated that the sensor readings were indepenieni Theoretit.alspculatousontheonsifthecomplensgnature
SCATTERING, ATTENUATION. ANALYSIS of soil tpc and dcnsity, Ihe next step fo ficlding the arc dscussed and ticsign of a sncs,,-truth intcrferomcter/-
(MATHEMATICS), DISTRIBUTION. sensor was to test it inder real winter battlefieli conditions scatterometer is summarized
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MP 2667 MP 2675 permeability and structure of compacted clay soils used as
RADAR BACKSCATTERING FROM ARTIFI- EFFECT OF AEROSOLS ON PH OF SNOW. caps or barners for containing hazardous waste materials.
CIALLY GROWN SEA ICE. Kumai, M., 1990, Vol.25, p.17-30, With French sum- MP 2679
Bredow, J., et al, July 1989, 14(3), p.259-264, 18 refs. mary. 9 refs. FATE AND TRANSPORT OF CONTAMINANTS
Gogineni, S.P., Gow, A.J., Blanchard, P.F., Moore, 44-2925 IN FROZEN SOILS.
R.K. " AEROSOLS, SNOW COMPOSITION, CHEMI- Ayorinde, O.A., et al, Mar. 1990, SR 90-01, Interna.
44.8 CAL PROPERTIES, SNOW IMPURITIES, MELT- tional Symposium: Frozen Soil Impacts on Agricultur-
SEA ICE, ARTIFICIAL ICE, BACKSCATTERING, WATER, SNOW CHEMISTRY, WIND FACTORS, al, Range, and Forest Lands, Spokane, WA, March 2 1-
RADAR ECHOES, SURFACE ROUGHNESS, AIR POLLUTION, HYDROGEN ION CONCEN. 22, 1990. Proceedings. Edited by K.R. Cooley,
MEASUREMENT, REFLECTIVITY, MI- TRATION, ELECTRICAL RESISTIVITY, PARTI- p.202-211, ADA-219 687, 18 refs.
CROWAVES. CLES, HYDROCARBONS, SCANNING ELEC- Perry, L.B.

TRON MICROSCOPY. 44-2984
FROZEN GROUND, SOIL POLLUTION, EXPLO-

MP 2676 SIVES, MECHANICAL PROPERTIES, WASTE
MP 2669 AIR CHANGE MEASUREMENTS OF FIVE DISPOSAL, SOIL WATER MIGRATION,
ATMOSPHERIC ICING CLIMATOLOGIES OF ARMY BUILDINGS IN ALASKA. FREEZE THAW CYCLES, SOIL CHEMISTRY,
TWO NEW ENGLAND MOUNTAINS. Flanders, S.N., Air Change Rate and Airtightness in COUNTERMEASURES, WATER TRANSPORT,
Ryerson, C.C., Nov. 1988, 27(11) , p.1261-1281, 23 Buildings. Edited by M.H. Sherman, Philadelphia, MATHEMATICAL MODELS, TESTS.
refs. American Society for Testing and Materials, 1990, The objective of this investigation is to evaluate the effect
44-66 p.53-63, TH7005.A37 1989, 6 refs., Paper presented of fre eng on the fate and transport of 2,6-DNT, C-NT
ICING, ICE ACCRETION, ICE DETECTION, zt g symposium held in Atlanta, Georgia, Apr. 16-17, and M-NT explosive residues in soils This paper describes
ICING RATE, PRECIPITATION (METEOROLO- 1989. (a) the development of experimental methods for obtaining
GY), SYNOPTIC METEOROLOGY. 44-2944 reliable data that can be used to model freeeing-induced
The atmospheric icing chmstologies of two New Enland BUILDINGS, VENTILATION, AIR FLOW, AIR transport of contaminants in soils and (b) the analytical
mountaintops with different elevations are compared. Mount LEAKAGE, MEASUREMENT, INDOOR CLI- approach used to interpret these data
Mansfield in northern Vermont and Mount Washington in MATES, MILITARY FACILITIES, WIND FAC- MP 2680
New Hampshire. Atmospheric icing, as measured wih EFFECT OF NORMAL PRESSURE ON KINETIC
Rosemount see detectors, as twice as frequent on Mount TORS, COLD WEATHER TESTS, SAMPLINGE
Washington with about 12 to 20 times greater intensities The air change rates of five buildings (four barracks and FRICTION COEFFICIENT: MYTH OR REAL.
and 25 to 50 times more accretiort as on Mount Mansfield one vehicle maintenance garage) were measured, using the ITY?.
Most of Mount Mansfield icing events are of low intensity, tracer gas dilution technique. The median air change Tatinclaux, J.C., American Towing Tank Conference,
with periods between icing events averaging 35 to 45 hours rate for all zones measured was close to 0 5 air change 22nd, St. John's, Newfoundland, Aug. 8-11, 1989.
on both peaks. Return intervals of ice events by length, per hour (ACH) The range of air chanpe rates was Proceeditsn, Ottawa, National Research Council,
intensity, andaccretionamountaretabulated. Approximate- between 005 and 1.75 ACH. Most of this range was Canada t1989], p.127.134, 8 refs.
ly one-half of all severe icing on the two peaks occurs attributable to variation in the effective ess of the buildings'

uring and immediately after cold front passages. Icing ventilation systems. Outdoor temperatures were between 44-3020
is most inteose when lows are about 450 km to the east -15 and -20 deg C (5 and -4 deg F). The wind was ICE FRICTION, ICE PRESSURE, ICE LOADS.
and high pressure centers are more than about 450 km calm for all but one barracks measurement. The mainte- MP 2681
distant Prolonged accretion periods occur when coastal nance facility, a large single-zone bulding, permitted good SEASONAL DISTRIBUTION OF LOW FLOW
and inland storms merge or follow closely. results from the tracer gas technique The barracks, mull- EVENTS IN NEW HAMPSHIRE STREAMS

zone buildings, varied in the ease with which the tracer WIT I S N H EM WIRE RIOD.
gas technique could be applied. The barracks ventilation WITH EMPHASIS ON THE WINTER PERIOD.
systems were in operation when air cha ,le measurements Melloh, R.A., Drought water management, Washing.

MP 2670 were made These systems incorporated air-to-air heat ton, D.C., Nov. 1-2. 1988. Proceedings. Edited by
MODELING THE TRANSPORT OF CHROMI- exchangers with intakes and exhausts mounted in rooftop N.S. Grigg and E.C. Vlachos, Fort Collins, Colorado
UM (VI) IN SOIL COLUMNS. penthouses State University, 1990, p.47-53, 3 rers.
Selim, H.M., et al, July-Aug. 1989, 53(4), p.996-1004, MP 2677 44-3029
37 refs. PREDICTING UNFROZEN WATER CONTENT STREAM FLOW, SEASONAL VARIATIONS,
Amacher, M.C., Iskandar, i.K. BEHAVIOR USING FREEZING POINT WATER LEVEL, WINTER, SURFACE DRAIN-
44-67 DEPRESSION DATA. AGE, HYDROLOGIC CYCLE, CLIMATIC FAC-
SOIL PHYSICS, MASS TRANSFER, SOIL CHEM- Black, P.B., et al, Mar. 1990, SR 90-01, International TORS, UNITED STATES-NEW HAMPSHIRE.
ISTRY, MODELS, MINERALS. Symposium. Frozen Soil Impacts on Agricultural, An analysis of the seasonal distribution of low flow events

Range, and Forest Lands, Spokane, WA, March 21-22, in vacous geographic provinces of New Hampshire is present-
1990. Proceedings. Edited by K.R. Cooley, p.54- ed The objectives of the analysis are to describe the
60 ADA eed219 Editd 16 r. Cannual hydrologic cycle and its regional variations and to

MP 2671 60, ADA-219 587, 16 rets. identify streams or regions where the winter's influence is
U.S. FEDERAL ARCTIC RESEARCH. Tice. A.R. most severe
Devine, J.S., et al, July 1989, SR 89-21, International 44-2966 MP 2682
arctic research programs, p.65-74, ADA-212 206, Pre- UNFROZEN WATER CONTENT, SOIL FREEZ- USE OF OFF-ROAD VEHICLES AND MITIGA-
sented at the 7th International Conference and Exhb- ING, ANTIFREEZES, NUCLEAR MAGNETIC TION OF EFFECTS IN ALASKA PERMAFROST
tion on Offshore Mechanics and Arctic Engineering RESONANCE, SOIL WATER, SOIL PHYSICS, ENVIRONMENTS: A REVIEW.
Houston, TX, Mar. 1988. TEMPERATURE EFFECTS. MATHEMATICAL Slaughter, C.W., et al, Jan.-Feb. 1990, 14(1), p.63-72,
Link, L.E., Chung, J.S., Wright, E.A. MODELS, CLAYS, SEDIMENTS. 46 refs.
44-130 This paper presents a framework by which freezing point Rae
RESEARCH PROJECTS, ECONOMIC DEVELOP- depression data are interpreted to determine the unfrozen R ne, C H, Walker, D.A, Johnson, L A., Abele, G.
MENT, UNITED STATES. water content behavior of a soil. The transformed data 44-3049

are then fitted to a Brooks and Corey type function and ALL TERRAIN VEHICLES, PERMAFROST, EN-
compared to the unfrozen water content behavior determined VIRONMENTAL IMPACT, COUNTERMEAS-
by separate -arming curve data that were measured by URES, SOIL STRUCTURE, DAMAGE, PROTEC-

MP 2672 •MR. TION, UNITED STATES-ALASKA.
SNOW COVER AND GLACIER VARIATIONS. MP 2678 Use of off-road vehicles in permafrost.affected terrain of
Colbeck, S.C,ed, 1989, No.183, Ilp., Proceedingsof EFFECT OF FREEZE-THAW CYCLES ON THE Alaska has incrtased sharply over the past two decades
an international symposium held during the Third PERMEABILITY AND MACROSTRUCTURE OF Until the early 1960s. most ORVi use was by industry or
Scientific Assembly of International Association of SOILS. government, which employed heavy vehicles such as industrialtractors and tracked carriers Smaller, commerc ORVs
Hydrological Sciences at Baltimore, MD, May 10-19, Chamberlain, E, et al, Mar 1990, SR 90-01, Interna- became available in the 1960s. with the variety ano number
1989 Refs. passim For individual papers see 44- tional Symposim Frozen Soil Impacts on Agricultur a use rapidly increasing. Wheeled and tracked ORVs,
166 through 44-178 al, Range, and Forest Lands, Spokane, WA, March 2 1- many used exclusively for recreation or subsistence harvesting
44-165 22, 1990. Proceedings Edited by K.R. Cooley, by individuals, are now ubiquitous in Alaska This increased
SNOW COVER, GLACIER OSCILLATION, p.1 4 5-155, ADA-219 687, 6 refs. use has led to concern over the cumulatise effects of such
SNOW SURVEYS, RUNOFF FORECASTING, Iskandar, I.K., Hunsicker, S.E. vehicles on vegetation, soils, and environmental variables

including off-site values Factors affecting impact and
GLACIER MELTING, WATER BALANCE, GLA- 44-2977 subsequent restoration include specific environmental setting.
CIER MASS BALANCE, SNOWMELT, MELTWA- FREEZE THAW CYCLES, SOIL STRUCTURE, vegettion. presenceand icecontent opermafrost. micototin
TER. PERMEABILITY, SOIL AGGREGATES, WASTE raphy. vehicle design, weight, and ground pressure, trafic

TREATMENT, CLAY SOILS, SOIL COMPAC- frequency. season of traffic, and individual operator practices
TION, MEASURING INSTRUMENTS, Approaches for mitigating adverse effects of ORVs include

regulation and zoning, terrain analysis and sensitivity mapping,
MP 2673 STRESSES, COUNTERMEASURES RADIOAC- route selection, surface protection, and operator training
AIRBORNE ELECTROMAGNETIC SENSING TiVE WASTES, CONSTRUCTION MATERIALS, MP 2683
OF SEA ICE THICKNESS. TESTS, GRAIN SIZE. SETTLEMENT (STRUC- UNFROZEN WATER CONTENTS OF UNDIS-
Becker, A., et al. Berkeley, University of California, TURAL)
Mar. 1987. 77p., Final report prepared for U S Army Hazardous waste treatment and disposal is one of the major TURBED AND REMOLDED ALASKAN SILT.

environenal i.onccrns lit the United States alone, about Tice, A.R, et al. Dec. 1989. 17(2), p 103-11I, 13 refs.
Cold Regions Research and Engieerig Laboratory 50 million tons ofr haidous waste is produced each year Black, P.B.. Berg, R.L.
under contract No.DACA89-85-K-0008. 12 refs. Clay liners and clay .aps arc L.ommonly recommended and 44-3094
Liu, G, Morri-,un. H.F. used for containing and covering hazardous and toxic waste FROZEN GROUND. UNFROZEN WATER CON-
44-207 as well as solid municipal waste The purpose of the TENT, SOIL COMPOSITION, SOIL ANALYSIS,
ICE COVER THICKNESS, RADIO ECHO hners is to impede the flow of contaminants to ground FROZEN GROUND TIIERMODYNAMICS, NU-
SOUNDINGS. AIRBORNE RADAR, SEA ICE, water and to s,,rb the chemicals, thus protecting the ground

water from tammaton The purpose of the caps it 'LEAR MAGNETIC RESONANCE, SATURA.
ICE ELECTRICAL PROPERTIES, ELECTRO- to prevent water ifiltration into the contaminated soil and TION. TEMPERATURE EFFECTS, SOIL WATER.
MAGNETIC PROSPECTING. REMOTE SENS- the relca. of toiLk gases The objective of this study Unfrozen watcr content as a function of temperature was
ING. MATHEMATICAL MODELS is to investigate he effect of frcce-thaw c)cling on the meas-ed is the laboratory using pulsed nuctea- magnetic
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resonance (PNMR) for 16 undisturbed frozen cores acquired of deformation were well understood over the range of loading MP 2693
from the Northwest Alaska Pipeline Company Chilled Gas and environmental conditions, the attention would focus to- SEA ICE THICKNESS MEASUREMENT USING
Test Facility The cores were then remolded and brought wards the development of a mathematical, mechanistically.
o their original densities and water contents, and unfrozen based model of the ic behavior The model would requre A DOWN-SIZED AIRBORNE ELECTROMAG-
water content as a function of temperature was again measured input about the loading scenano (e g. surfacing submarine NETIC-SOUNDING SYSTEM.
over three warming and cooling cycles It was found sail, ship travelling through the ice sheet, convergence of Kovacs, A., et al, Dec 1989, SR 89.39, Arctic Tech.
that differences in unfrozen water contents between the undis- ice sheets), the appropriate environmental conditions, and nology Workshop, Hanover, NH, June 20-23, 1989.
turbed warming and cooling curves depended upon relative the corresponding physical properties of the ice The Proceedings. Edited by J. Richter-Menge, W.B.
degree of saturation and its effect on soil structure Only predictive model would first be verified using scale-model Tucker III and M.M Kleinerman, p.

3
94-

4 24
, ADB-

slight changes occurred during the three warming curves test results and, once the accuracy of the model was proven, 4
of the remolded sod, indicating minor freezing and thawing application would be extended to field conditions The 41754, 24 refs.
consequences on the soil structure capabilities of the model to predict loads in the field would Holladay, J S.

MP 2684 be evaluated by comparison of the predicted to actual stress 44-3159

DYNAMIC SIMULATIONS OF ICEBERG-SEA- measurements determined during field experiments ICE COVER THICKNESS, SEA ICE, MEASUR-

BED INTERACTIONS. ING INSTRUMENTS, ELECTROMAGNETIC

Bass, D.W., et aI, Dec. 1989, 17(2), p.137-151, 8 refs PROSPECTING, SOUNDING, ICE STRENGTH,

Lever, J.H. MP 2688 PRESSURE RIDGES, SNOW DEPTH, AIRBORNE

44-3097 VERTICAL LIFTING AND PENETRATION OF EQUIPMENT, SEA WATER, ICE FLOES.
ICEBERGS, OCEAN BOTTOM, ICE SCORING, FLOATING ICE SHEETS WITH CYLINDRICAL Recent developments to improve electromagnetic induction.

I E ,L N S H Wm.surement technology and to down size the related helicopt-
COMPUTERIZED SIMULATION, ICE SOLID IN- r toe.'l antenna assembly for use in airborne measurement
TERFACE, FLOATING ICE, HYDRODYNAM- Sodhi, D.S., et al, Dec. 1989, SR 89-39, Arctic Tech- 'if sea umc thickness are discussed as are the results from
ICS, SURFACE STRUCTURE, PHYSICAL PROP- nology Workshop, Hanover, NH, June 20-23, 19P'. artic tick testing The findings indicate that with further
ERTIES, COMPUTER APPLICATIONS, MOD- Proceed'ngs. Edited by J. Richter-Menge, W.B. ytool ,ui :,vement the day of routine sea ice thickness
ELS. Tucker :11 and M.M. Kleinerman, p 104, ADB-141 profiling froet .,s b latform is close at hand u
A six degrees of freedom model of iceberg-seabed interaction 754. s the apparest capability to determine the conductivity of

in described Predictions from the modelling are compared M ilvary, W.R., Lever, .H. e aceo which , assessment of sea ice strength

to observations obtained from the DIGS series of experiments 44.3141
on grounding and scouring icebergs on the Labrador Shelf FLOATING ICE, ICE MODELS, ICE BREAKUP,
MP 2685 PENETRATION, ICE SHEETS, ICE COVER
STRENGTH OF SOILS AND ROCKS AT LOW THICKNESS, FLEXURAL STRENGTH, ICE
TEMPERATURES. DEFORMATION, TESTS, BUOYANCY.
Sellmann, P.V., Dec. 1989, 17(2), p. 189-190, 7 refs. Floating model ice sheets were lifted vertically and penetrated
44-3101 with cylindrical identors of different shapes (flat. truncated- MP 2694

FROZEN ROCK STRENGTH, FROZEN conical and conical) and diameters (76 mm, 152 mm and IN-SITU SAMPLING AND CHARACTERIZA-

GROUND STRENGTH, TEMPERAT 305 mm) and in different ambient temperatures (0, 10. 20 TION OF FRAZIL ICE DEPOSITS.FROTND F RENGROUTHEP TURE EF- F) The experimental results show that there is no effect Lawson, D E., et al, Feb. 1990, 17(3), p 193-205, 27FECTS, FROZEN GROUND THERMODYNAM- of ndentor shape or size on the ice penetration forces refs.
ICS, COMPRESSIVE PROPERTIES, TEMPERA- From dimensional analysis, a relationship is obtained for ret E

TURE VARIATIONS. maximum ice penetration force in terms of the specific weight Brockett, B.E.

MP 2686 of water, the ice thickness and the upward flexural strength. 44-3294FRAZIL ICE, RIVER ICE, ICE SAMPLING, ICE
HIGH FREQUENCY ACOUSTICAL PROPER- COVER, ICE CONDITIONS.
TIES OF SALINE ICE. Three new samplers were developed for d:tailed analysis
Jezek, K.C., et al, Dec 1989, SR 89-39, Arctic Tech- MP 2689 of the three-dimensional characteristics of frazil ice deposits
n2logy Workshop, Hanover, NH, June 20-23, 1989. ENVIRONMENT OF WINTERTIME LEADS beneath an ice cover. These samplers obtain in-situ bulk,
Proceedings. Edited by J. Richter-Menge, W.B. AND POLYNYAS. hollow core and flat plate samples of the deposits through
Tucker III and M M Kleinerman, p.9-23, ADB-141 Andreas, E.L., Dec. 1989, SR 89-39, Arctic Technolo. 200-mm-diameter access holes The samples provide infor-
754, 15 refs gy Workshop, Hanover, NH, June 20-23, 1989. Pro- mation on a deposit's internal structure, stratigraphy and

sedimentology, geometry and physical properties, and Iteral
Stanton, T.K., Oow, A.J. ceedings Edited by J. Richter-Mnge, W.B. Tucker and vertical variabilities of each When used as part
44-3135 111 and M.M. Kleinerman, p.273-288, ADB-141 754, of& comprehensive field program, the data provide information
ICE ACOUSTICS, SEA ICE, ECHO SOUNDING, 15 refs, required for interpreting mechanisms of frazil transport and
ICE COVER EFFECT, ICE BOTTOM SURFACE, 44-3154 deposition, and for analyzing the dynamic interaction of
ATTENUATION, ICE STRUCTURE, ACOUSTIC POLYNYAS, HEAT TRANSFER, MOISTURE frazil deposits with winter river processes
MEASUREMENT, DENDRITIC ICE, SLUSH, TRANSFER, AIR WATER INTERACTIONS,
FRAZIL ICE, EXPERIMENTATION, ICE PACK ICE, CONVECTION, HEAT FLUX, AIR.
GROWTH, SALT ICE, REFLECTION. PLANES, NAVIGATION, TEMPERATURE EF-
Sonar echo amplitude data have been collected at kilohertz FECTS, HUMIDITY.
carrier frequencies from the underside of different sea ice Wintertime leads and polynyas are temfic sources of heat
types Histograms of normal incidence echo amplitudes and moisture. Described here arc some of the environmental MP 2695
were formed from over 90 samples ofeach ice type Exper. effects of these large heat and moisture fluxes For example, QUASI-STEADY PROBLEMS IN FREEZING
menta vere conducted on saline ice grown in an outdoor the air near the .ater surface is supersaturated, the resulting
pond under relatively controlled conditions at CRREL and fog can limit visibility, nine ice forms prolifically on any SOILS: 1 ANG.LYSIS ON THE STEADY
on the sea ace cover in the Fram Strait Analysis shoss downwind structure, and for large leads and polynyas. massive GROWTH OF AN ICE LAYER.
marked varations (about a factor of 5) in the magnitude plumes of condensate particles can alter the radiation budget Nakano, Y, Feb 1990, 17(3), p.

2 0 7
-
2 2 6

, 30 refs.
of the coherent reflection coefficients as congelation ice of the downwind surface Convectively driven turbulence 44-3295
at the bottom of an ice sheet evolves from a growing dendritic fostered by the large fluxes enhances the vertical mixing SOIL FREEZING. FROST HEAVE, ICE
interface to an ablating, thermally altered interface Larger For large open vater areas, the convection may be intense GROWTH, SOIL WA FER MIGRATION, ANAL-
differences (about a factor of 10) are observed between enough to jostle low-flying aircraftf rowing congelation ice and slush ice, used to simulate frazi YSIS (MATHEMATICS), GROUND ICE.

ransmission measurements through thin ice indicate that The steady growth of a segregated ice layer in freezing
important attenuation processes are associated with basal soils is studied mathematically under three distinct and repre-
dendritic structure resulting is a high attenuation regime MP 2691 senstaeiv hypotheses on the properties of the frozen fringe,
(5 dB cm at 200 kilz) in roughly the bottom t0 cm of ICE STRENGTH ESTIMATES FROM SUBMA- chosen among man) such hypotheses reported an the literature.
growing sea ice and low attenuation regime (0 1 dB/lcm) RINE TOPSOUNDER DATA. t was found that the condition of steady growth is determined
consisting of the overlying ice These results indicate bythe temperature gradient in the unfrozen part of the
that important variations in acoustic regime exist in areas DiMarco R, et al, Dcc 1989. SR 89-39, Arctic Tech. soi at the 0 (C) isotherm and the temperature gradient
where different ice types are intermingled nology Workshop, Hanover, NH, June 20-23, 1989. in the ice la)er at the interface between the ice layer and

MP 2687 Proceedings. Edited by J. Richter-Menge, W.B. the frozen fringe in all three h)pothetical models studied
USE OF THE MECHANICAL PROPERTIES OF Tucker III and M.M. Klemerman, p 425.426. ADB- The transport equation of water in the frozen fringe was
ICE ON THE DELPN T OPR TIE 141 754. found to be the major factor determining the condition
ICE IN THE DEVELOPMENT OF PREDICTIVE Dugan. ., Martin W., Tucker, W.B. of steady growth This is the first of a two-part presentation
MODELS. on the subiect. the experimental aspects of the study will
Richter-Menge, J.A., et al, Dec. 1989, SR 89-39, Arc- 44-3160 be presented in a second paper
tic Technology Workshop, Hanover, NH, Jun 0-23, ICE STRENGTH, ACOUSTIC MEASUREMENT,

ticTehnloy orshpHanvc, H.Jue 0-3,SUBMARINES, SOUNDING, UNDERWATER
1989. Proceedings. Edited by J. Richter-Mcnge. A ICS, I O VER T NESS.TEX
W.B. Tucker III and M.M. Kletnerman, p8

7
.9

9
. ACOUSTICS, ICE COVER THICKNESS. EX-ADB.411754,23 crsPERIMENTATION. ACCURACY. FLEXURALADB.141 754, 23 rets SRN T

Cole, D.M., Tucker, W B. STRENGTH

44-3139 NIP 2696
ICE MECHANICS. DRIFT. ICE NAVIGATION. PROSPECTS FOR MEASURING PATH-AVE-
MILITARY OPERATION. ICE PHYSICS. ICE MIP 2692 RAGED TURBULENT HFAT FLUXES USING
CRYSTAL STRUCTURE, GRAIN SIZE, SEA ICE. ANALYSIS OF A SHORT PULSE RADAR SUR- SCINTILLATION AT TIREE WAVELENGTHS.
ICE FORECASTING, MATHEMATICAL MOD- VEY OF REVETMENTS ALONG THE MISSIS- Andreas. E L.. S)mpostun on Turbulence and Diffu-
ELS, TESTS. SIPPI RIVER. sion, 9lh. Roskilde. Denmark. Apr. 30-May 3. 1990.
The approach to de'cloping mechanittically-based predictive Arcone. S A . Oct 1989, CS-26. 20p Prcprmt volume. Boston. American Meteorological
modelsdisecussedinthispasprisbynoeanstrivial Ideally. 44-3199 Society. t199 0

1. p.74-77. 13 rcfs.
a stepwise approach should be taken 'Tis would first BOTTOM TOPOGRAPHY. RADAR ECHOES, 44-3355
involve the determination of the micromechanical processes HYDRALLIC STRUCTURES. RIVERS. SUBSUR- HEAT FLLX. ATMOSPHERIC ATTENUATION,
involved in the deformation of the ice Vc wiould begin
by studying these processes in a relatively simple material. FACE INVESTIGATIONS. BOTTOM SEDI- SCINTILLATION. TLRBLLENCE. AIR TEM-
freshwater. equtaxed ioe. and progress to the mosi .omphlcatd MENT. SHORE EROSION. WAVE PROPAGA- PERATURE, ILMIDITY, PROPAGATION,
ice type. aligned. columnar sea ice Once the phenomena TION. REFLECTIVITY, REMOTE SENSING. ANALYSIS (MATIIEMATICS).
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MP 2697 MP 2703 MP 2707
CONCURRENT REMOTE SENSING OF ARC- FRICTION LOSS THROUGH A UNIFORM DOMINION RANGE ICE CORE, QUEEN MAUD
TIC SEA ICE FROM SUBMARINE AND AIR- SNOW LAYER. MOUNTAINS, ANTARCICA-GENERAL SITE
CRAFT. Yen, Y.C., Apr. 1990, 18(1), p.83-90, 9 refs. AND CORE CHARACTERISTICS WITH IM-
Wadhams, P., et al, Studies of sea ice thickness and 44-3542 PLICATIONS.
characteristics from an arctic submarine cruise. SNOW PERMEABILITY, AIR FLOW, MASS Mayewski, P.A., et al, 1990,36(122), p.1

1-16, 17 refs.
Phase 3, Cambridge, England, SAIC Polar Oceans As- FLOW, SNOW DENSITY, INTERNAL FRIC- Twickler, M.S., Lyons, W.B., Spencer, M.H., Meese,
sociates, Sep. 4, 1989, 20p., ADA-216 738, Included TION, SNOW THERMAL PROPERTIES, VAPOR D.A., Gow, A.J., Grootes, P.M., Sowers, T., Watson,
in Appendix 4. 6 refs. PRESSURE, AIR SNOW INTERFACE, SNOW M.S., Saltzman, E.
Comiso, J.C., Cowan, A.M., Crawford, J., Jackson, G., STRUCTURE, FLUID FLOW, HEAT LOSS. 44-3716
Krabill, W.B., Kutz, R., Sear, C.B., Swift, R N., Tuck- An experimental study coverng a mass flow rate of air ICE CORES, DRILL CORE ANALYSIS, GLACIER
er, W.B. ranging from .00162 to .0675 kg/sq m/m and for snow ICE, ICE COMPOSITION, ICE SAMPLING, ICE
44-3376 density varying from 377 to 472 kg/cu m has been conducted COVER THICKNESS, ISOTOPE ANALYSIS, ICE
SEA ICE, ICE BOTTOM SURFACE, ICE COVER Pressure drops of 1 176 to 281 I N/sq m were recorded CRYSTAL STRUCTURE, CLIMATIC CHANGE,THICKNESS, ICE SURFACE, REMOTE SENS A plot of friction factor f (sub p) and Re (sub P) (defined

T C S I S F , E Euas the friction factor f and the classical Reynolds r& TEMPERATURE, ANTARCTICA-QUEEN
ING, SUBGLACIAL OBSERVATIONS, AIR: R for fluid flow through conduits) showed a good MAUD MOUNTAINS.
BORNE RADAR. representation of all the experimental data. The Transantarctic Mountains of East Antarctica provide

a new milieu for retrieval of ice-core records. Here arereported the initial findings from the first of these records,
MP 2698 the Dominion Range ice-core record. Sites such as the
SIGNAL-PROCESSING ALGORITHM FOR THE Dominion Range are valuable for the recovery of records
EXTRACTION OF THIN FRESHWATER-ICE detailing climate change, volcanic activity, and changes in
THICKNESS FROM SHORT PULSE RADAR MP 2704 the chemistry of the atmosphere. The unique geographic
DATA. SEA ICE THICKNESS VERSUS IMPULSE location of this site and a relatively low accumulation rate

RADAR TIME-OF-FLIGHT DATA. combine to provide a relatively long record of change forRick, L., et al, Jan. 1990, 28(l), p.137145, 18 refs. .this potentially sensitive climatic region As such, informa-Crane, R.K., O'Neill, K. Kovacs, A., et al, Apr. 1990, 18(1), p.91-98, 1 ref. tion concerning the site and general core characteristics
44-3394 Morey, R.M. are presented, including ice surface, ice thickness, bore-hole
ICE COVER THICKNESS, MEASUREMENT, 44-3543 temperature, mean annual net accumulation, crystal nize.
RADAR ECHOES, MATHEMATICAL MODELS, SEA ICE, ICE COVER THICKNESS, RADAR crystal fabric, oxygen-isotope composition, and examples of
DATA PROCESSING, SCATTERING, RIVER ECHOES, SNOW DEPTH, MEASUREMENT, ice chemistry and isotopic composition of trapped gases.
ICE, LAKE ICE, ACCURACY, LAYERS, SUR- SNOW COVER, :CE ELECTRICAL PROPERTIES, (Auth)
FACE ROUGHNESS, ELECTROMAGNETIC DIELECTRIC PROPERTIES, ELECTROMAG- MP 2708
WAVES. NETIC WAVES, ICE FLOES, REFLECTIVITY. UNUSUAL JOKULHLAUP INVOLVING PO-

Two second.year sea ice floes were probed using "impulse" THOLES ON BLACK RAPIDS GLACIER, ALAS-
radar sounding and direct drilling methods The resulting KA RANGE, ALASKA, U.S.A.MP 2699 two-way time.of.flight of the impulse radar EM wavelet, Sturm, M., ct al, 1990, 36(122), p.125-126, 3 refs.

SATELLITE-BORNE REMOTE SENSING AND traveling from the surface to the ice "bottom" and back Cosgrove, D.M.
LARGE-SCALE PROGRAMS FOR THE ARCTIC to the surface, was compared with snow and ice thickness 44-3731
SEAS IN THE 1990S. data obtained from a drill hole From this comparison,
Weeks, W.F.,et al, Conference of the Comiti Arctique simple relationships are presented that provide an estimate GLACIER SURFACES, SUBGLACIAL DRAIN-
International, 6th, Fairbanks, AK, May 13-15, 1985 of the thickness of sea ice, between about I and 8 m AGE, SURFACE DRAINAGE, WATER FLOW,

thick, with or without a snow cover The data revealed GLACIAL LAKES, SURFACE STRUCTURE, HY-Proceedings. Edited by L. Rey and V Alexander, that the apparent dielectric constant of the sea ice decreased DRAULIC STRUCTURES, UNITED STATES-
Leiden, Netherlands, E J. Brill, 1989, p.510-530, 31 with increasing ice thickness, from a value of about 7 for ALASKA.
refs. ice I m thick, to about 3.5 for ice 6 m thick.
Baker, D.J. MP 2709
44-3433 US GLOBAL ICE CORE RESEARCH PROGRAM
SEA ICE DISTRIBUTION, REMOTE SENSING, WEST ANTARCTICA AND BEYOND.
SPACEBORNE PHOTOGRAPHY, ICE SURVEYS, Grootes, P.M., et al, U.S. National Science Founda-
MARINE BIOLOGY, ICE CONDITIONS, ICE MP 2705 tion, Ice Core Working Group, Dec. 1989, 32p.EDGE RESARCHPROJCTS.Gow, A.J.
EDGE, RESEARCH PROJECTS. DENSITY OF NATURAL ICE ACCRETIONS 443738
The following paper describes several broad scientific and RELATED TO NONDIMENSIONAL ICING CLIMATIC CHANGES, RESEARCH PROJECTS,engiercnng problems related to geophysical aspects of the PARAMETERS.C I COR ES, RESAL I P E -
environment of the arctic seas, the application of satellite- ICE CORES, DRILL CORE ANALYSIS, PALEO-
based remote sensing systems in such studies. description; Jones. K.F,Jan 1990, 1 16B(492), p.477-496,21 refs. CLIMATOLOGY, PALEOECOLOGY, GREEN-
of proposed experiments, and finally approaches that could 44-3570 LAND, ANTARCTICA.
lead to the inclusion of more biological science in these ICE ACCRETION, ICE DENSITY, ICE MODELS, The Ice Core Working Group, sponsored by th. U.S. National
physical science programs HOARFROST, MATHEMATICAL MODELS, Science Foundation. recommends that the NbF fund ice

SURFACE TEMPERATURE, WIND VELOCITY, core research for the 1990sin Greenland and West Antarctica,
MP 2701 CLOUD DROPLETS. to study climatic changes back to 125,000 years ago.
TRANSPORT OF WATER DUE TO A TEMPERA- MP 2710
TURE GRADIENT IN UNSATURATED FROZEN HYDRAULIC MODEL OF OVERLAND FLOW
CLAY. ON GRASS COVERED SLOPES.
Nakano, Y., et al, Apr. 1990, 18(l), p.57-75, 20 refs. Adrian, D.D., et al, International Conference for Cen-
Ilice, A.R. MP 2706 tennial of Manning's Formula and Kuichling's Ration-
44-3540 WATER AND SUSPENDED SOLIDS DIS- al Formula, Charlottesville, VA, May 22-26, 1989.
SOIL FREEZING, WATER TRANSPORT, UN- CHARGE DURING SNOWMELT IN A DISCON- Proceedings. Channel flow and catchment runoff.
FROZEN WATER CONTENT, TEMPERATURE TINUOUS PERMAFROST BASIN. Edited by B.C. Yen, American Society of Civil Engi-
GRADIENTS, SOIL TEMPERATURE, SOIL Chacho, E.F., Jr., Permafrost Canada: Proceedings of teers, 1989, p.569-578, 14 refs.
TESTS, CLAYS, ANALYSIS (MATHEMATICS), the Fifth Canadian Permafrost Conference, Qucoec, Martel, C.J.
SEEPAGE. Centre d'ttudcs nordiques, I'Universitf Laval, 1989, 44-3744
The net flux of water in a fine-grained soil column is given p.167-173, With French summary. I I refs. SLOPES, WATER FLOW, SURFACE DRAINAGE,
Under this assumption a new experimental method was intro- 44-3659 WATER TREATMENT, GRASSES, WASTE
duced to determine certain soil properties DISCONTINUOUS PERMAFROST, SUSPENDED TREATMENT, LAMINAR FLOW, ANALYSIS

SEDIMENTS. SNOWMELT, UNITED STATES- (MATHEMATICS), SLOPE ORIENTATION,
MP 2702 ALASKA-FAIRBANKS. MODELS, FLOW RATE, HYDRAULICS. SUR-
DEVELOPMENT OF AN UNDERWATER FRA- For the 1983 snosmclt runoff season. discharge. specific FACE PROPERTIES.
ZIL-ICE DETECTOR. conductance and total suspended solids arc compared on 'he overland flow system involves applying wastewater to
Daly, S.F., et al, Apr 1990, 18(l). p 77-82, 7 rcfs. Glenn Creck, located near Fairbanks. AK. and underlain the upper elevation of a carefully picpared grassed slope
Rand, J.H. by permifrost Discharge was mcasurcd continuously, nd The wastcater flows down the surface of the slope through
R4-35 .H specific conduance and total suspended solids concentration the grass, it is collected at the bottom of the slope and44-3541 were measured at 2-hour intervals ovcr the entire snowmclt may be discharged to a stream or. perhaps. to a rapidICE DETECTION, FRAZIL ICE, UNDERWATER season Specific conductan€ decreased rapidly following mnfiltrstion site. While flowing down the slope, some loss
ICE, WATER INTAKES, MEASURING INSTRU- initial streamflow and aftcr 6 days reached a minimum, in volume occurs due to evapoirnsptration and infiltration.
MENTS, WATER FLOW, FLOW MEASURE- which held ncarl) constant for the remainder of the inowmclt although these losses are usually small due to the short
MENT, ELECTRICAL RESISTIVITY, HYDRAU- runoff seson Suspendcd solids .on.cntration was less length of slope cmplo)cd and the impervious nature of soils

than 50 mgrl over the entire rising limb of the seasonal which favor this method of treatment The hydraulicsLIC STRUCTURES. DESIGN. FLOW RAsI . .now, melt h)drograph and. with the exception of a small of shallow .low down wide grassed channels has receivedREMOTE SENSING. spike of 166 m/l on the day of the peak discharge. remained some attention when the flow regime L4 turbulent TheAnew undcrwaterfrazi:-icedetectordevelopedat LSACRRLL low until the 1hird day folowing the peak discharge At L.S Environmental Protection Agency sponsoredStorm.Man-
is described The detector can operate reniotely and in that time. althoufh disharge had dropped to 33, of the agemncni Model uses the Mannini equation to describe shallowdependently It can automatially start dc-iing pricedures peak flow., a rapid flushing of the ,hannel occurrcd. with overland flow. bit this approach is suspect when the Pow
and alert operators to the presence of frand The detector solids ..oncentration rising from less than 50 mg, I to 1337 oc,.urs in the laminar regime. Experimental measurements
operates by measuring the flow rate thriugh a small intake mg I in a single day The flushing period lasted four by the Corp% of hnginccrs show that overland flow occursscreen upon which frazil ice an accumulate The intake days. during ahudh time diurnal fluctusitons in .onucntration ,n the laminar regime with the Reynolds number less than
screen is. in effect. a miniature trash rack that will frecre were %ell d ,cd. with peak 'aluc dcrcasinig daily until 226 based on depth of flow, which may be no more than
up much sooner than the actual trash rack. The detccto- on the fifi Jay the peak .oni.entration was under 200 001 m. and less than 20 based on grass diameter, taken
was tested in the laboratory and :n the ficld with good mog I 1, usung water temperature data ,ollce.tid in 1983. asO 001 m A ntd*deloftlihc hydraulic behavi, rofwas:cwater
results, it is economical. and is built largel) with off-the. the diurnal fluttuations in solids oncntraiion and water as it nows down the slope (if an overland flow system
shelf items temperature are shown to be consistcnt. is dceloped
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MP 2711 snow relations in CRREUs snow mobility model, and (3) the evaluation are very encourauing and led to the conclusuo-
PERFORMANCE OF AN OMNI-DIRECrIONAL to modify the model as necessary to improve its prediction that the machine should receive senous consideration foraccuracy and adapt it for use in the NATO Reference application in the Antarctic for transport problems that may
WHEEL ON SNOW AND ICE. Mobility Model, Condensed Army Mobility Model, and the soon appear that involve the use of sled trains.
Blaisdell, G.S., Feb. 1989, 21p. + appends., Prepared Army Mobility Model.
for Naval Coastal Systems Center, Panama city, FL.
7 refs. MP 2716
44-3745 NONDESTRUCTIVE EVALUATION OF MOIS- MP 2719
VEHICLE WHEELS, COLD WEATHER PER- TURE MIGRATION IN INSULATION MATERI- NONLINEAR PROBLEMS IN THE STUDY OF
FORMANCE, TRACTION, AIRCRAFT LAND- AL UNDER PROLONGED EXPOSURE TO WA- WATER MOVEMENT IN FROZEN SOILS.
ING AREAS, TIRES, DESIGN, RUBBER ICE TER. Nakano, Y., Army Conference on Applied Mathemat-
FRICTION, VEHICLES. Ayonnde, O.A., Defense Conference on Nondestruc- ics and Computing, 6th. Transactions, U.S. Depart-
A brief study was performed to investigate the suitability tive Testing, 38th, San Antonio, TX, Oct. 31-Nov. 2, ment of Defense, 1989, p.383-393, ARO Report 89-1,
of service vehicles equipped with a unique omnidirectional 1989. Proceedings, 1989, p.111-121, 3 refs. 14 refs.
wheel operating aboard aircraft carriers in northern latitudes, 44-3760 44-3766
where ice and snow on the flight deck is not uncommon THERMAL INSULATION, MOISTURE DETEC- FROZEN GROUND MECHANICS, WATER
This study addressed the comparative performance of the TION, ABSORPTION, TESTS, MATERIALS, TRANSPORT, WATER CONTENT, ANALYSIS
omni-directional wheel, a bias-ply highway tire as used on MOISTURE TRANSFER, VAPOR BARRIERS, (MATHEMATICS), UNFROZEN WATER CON-
current Navy MD.3 aircraft tow vehicles, a typical non-pemtic forklift truck tire, and as automotie radial-ply WATER CONTENT, GAMMA IRRADIATION, TENT, MASS BALANCE, WATER VAPOR,
all-season tire. The tires were tested for driving traction MEASURING INSTRUMENTS, TEST EQUIP- PHASE TRANSFORMATIONS, TEMPERATURE
levels on prepared ice, hard-packed snow, and fresh shallow MENT. GRADIENTS.
snow. In general, the omni-directional wheel showed superi- Nondestructive measurement and analysis of moisture absorp-
or performance to the forklift truck tire and the bias-ply tion and migration in polyurethane insulation material subject-
highway tire. The radial all-season tire, however, outper- ed to a prolonged water exposure were performed using
forms the omni-directional wheel in traction on slippery a dual-energy gamma-ray device The parameters influenc- MP 2720
surfaces The omni-directional wheel was found to be tag moisture absorption by a given type of insulation were INFLUENCE OF CASING MATERIALS ON
well-behaved during traction testing and shows promise for found to include (a) the insulation density. (b) the insulation TRACE-LEVEL CHEMICALS IN WELL WATER.
opertion on winter surfaces. Recommendations are provid- thickness, (c) the presence of a vapor barner or jacket, Parker, L.V., ct al, Spring 1990, 10(2), 1 lp., 26 refs.
ed that might further improve omm-directional wheel perform- (d) the type of insulation jacket and (e) the time of exposure Hewitt, A.D., Jenkins, T.F.
ance on snow and ice. to moisture With time, the variation of any of these
MP 2712 factors would cause a change in moisture gradient across

NEW APPROACH FOR SIZING RAPID INFIL- the insulation thickness For this investigation, the effects WELL CASINGS, GROUND WATER, WATER
of the insulation thickness, exposre time to moisture and POLLUTION, SOIL POLLUTION, WATERTRATION SYSTEMS (DISCUSSION AND CLO- the presence of a vapor )acket were evaluated and quantified CHEMISTRY, CHEMICAL ANALYSIS.

SURE). for polyurethane insulation. Also, a preliminary test was Four vell casing materials--polyvinyl chloride (PVC), polytet-
Reed, S.C., et al, 1989, 115(4), p.879-882, 3 refs. For performed with a frozen polystyrene breadboard to evaluate rafluoroethylene (PTFE). and stainless steel 304 (SS 304)
article being discussed see 42-2246. the measurement accuracy by the gamma-ray method in and 36(SS316)--wereexaminedtodeterminetheirsuitability
Crites, R.W., Zirschky, J, Martel, J. determining nondestructively the insulation mosture content for monitoring inorganic and organic constitutents in well
44-3746 and profile, water. The inorganic study used a factorial design to
SEEPAGE, SOIL WATER, WATER TREAT- MP 2717 test the effect of concentration of mixed metals (arsenic,SEEPAG, Dchromium, lead. and cadmium), pH, and organic carbon
MENT, DESIGN, WASTE TREATMENT, INFLUENCE OF GROUND WATER MONITOR- The well casings were also tested for sorption/desorption
MUNICIPAL ENGINEERING, PERMEABILITY. ING WELL CASINGS ON METALS AND OR- of 10 organic substances
MP 2713 GANIC COMPOUNDS IN WELL WATER.
ANALYTICAL METHODS FOR DETECTING Hewitt, A.D., et al, HAZTECH International '89,
MILITARY-UNIQUE COMPOUNDS. Fourth Annual Exhibition and Conference, Cincin- MP 2721
Jenkins, T.F., et al, 1989, 7(3), p.13-14. nati, OH, Sep. 12-14, 1989. Proceedings. Hazard- TECHNOLOGY TRANSFER.
Walsh, M.E. ous waste and hazardous materials management, 1989, Eaton, R., May 1990, 57(5), p.25.
44-3747 9p., 14 refs. 44-3788
ENVIRONMENTAL TESTS, SOIL POLLUTION, Parker, L.V., Jenkins, T.F., Reynolds, C.M, Lang, ROAD MAINTENANCE, EDUCATION,
EXPLOSIVES, CHEMICAL ANALYSIS, TEST K.T., Stutz, M.H. MUNICIPAL ENGINEERING.
EQUIPMENT, MOLECULAR STRUCTURE, 44-3761
LABORATORY TECHNIQUES, CHEMICAL GROUND WATER, ENVIRONMENTAL TESTS,
PROPERTIES. WELL CASINGS, WATER POLLUTION, CHEMI-
MP 2714 CAL ANALYSIS, WELLS, WATER CHEMISTRY, MP 2722
SLUDGE DEWATERING BY NATURAL LEACHING, STANDARDS, CORROSION, REMOTE WATER-TEMPERATURE MEASURE-
FREEZE-THAW. STEELS. MENT.
Martel, CJ., Solid/liquid separation: waste manage- The purpose of these studies was to compare PVC, PTFE. Daly, S., Aug. 24, 1989, No.1 110-1-146, 6p.t SS 304 and SS 316 well casings for monitoring metals and 44-3792
ment and productivity enhancement. Edited by H.S. organic compounds is well water Review of the literature WATER TEMPERATURE, TEMPERATURE
Muralidhara, Columbus, Battelle Press, 1990, p.1 16- revealed that these commonly used well casing materials MEASUREMENT, MEASURING INSTRU-
122, 9 refs. had not been studied concurrently. These studies used MENTS, DESIGN, TELEMETERING EQUIP.
44-3750 wel casings manufactured specifically for ground water mos-
SLUDGES, WASTE TREATMENT, FREEZE :onns and water obtained from a 76-.sdeep domestic well MENT, RIVER FLOW, REMOTE SENSING.
DRYING, FREEZE THAW TESTS, MOISTURE in Wcathersfield. VT. No attempt was made to maintain This article provides descriptive isformliton on establishing

dissolved oxygen, carbon dioxide, temperature. pH or redox a remote vater-temperature measurement station The
TRANSFER, DESIGN, WATER TREATMENT, potential levels representative of ground water, and this un. data can be recorded with a data logger on site or transmitted
DRAINAGE, CAPILLARITY, FREEZING. doubtedly had an effect on analyle speciation Because via a data collection platform (DCP) to a Geostationary
Sludges are easily separated into solid and liquid fractions of these factors, the static laboratory conditions, and exposure Operational Environmental Satellite (GOES)
by freezing and thawing. Water and wastewater treatment of freshly cut surfaces on the well casings, the results will
plants in cold climate areas can take advantage of this not quantitatively predict what might occur under field condi.
process by freezing and thawing sludge during the winter tions. Nevertheless. since spiked analytes ained relatise
and summer seasons in a new umt operation called a sludge to the control by more than 10% after only 8 hours of MP 2723
freezing bed. The purpose of this study was to measure exposure, and leaching esperiments showedanalyte concentra- METHODS TO REDUCE ICE ACCUMULATION
the dewaterability of freeze-thaw conditioned sludges and tions greater than 5% of the present EPA drinking water ON MITER GATE RECESS WALLS.
measure how well they drain at various depths Typical quality standards. it is the authors' opinion that there is Rand. J H . ct al, Aug 24, 1989. No.1110-2-320. 5p.
water treatment, anaerobically digested and aerobically digest- a basis for concern, especially for shallow wells with a Hanamoto. B.
ed sludges were tested. The maii conclusion of this study slow rechatre. 443793
was that up to 2.0 m of these sludges could be applied 44-3793
to a freezing bed MP 2718 LOCKS (WATERWAYS), WALLS. ICE PREVEN-
MP 2715 EVALUATION OF THE CATERPILLAR CHAL- TION. ELECTRIC HEATING. WATER FLOW,
WHEELED VERSUS TRACKED VEHICLE LENGER TRACTOR FOR USE IN ANTARCTICA. TESTS. DESIGN. ELECTRIC EQUIPMENT.
SNOW MOBILITY TEST PROGRAM. Blaisdell, G L., ct al, Feb. 1989. 12p. + figs. Prepared This article provides information on methods to reduce or
Green, C.E., Ct al, International Society for Terrain for Division of Polar Programs. National Science eliminate ice accumulation on miter gate recess walls With
Vehicle Systems, Joint U.S.A.-Canada meeting, Vic- Foundation. reduced ice accumulation, the miter gates can be completely

toria, British Columbia, Apr., 1989. International So- Liston, R.A. mterec gates byt lock traffic.possible strctural damage to the

ciety for Terrain Vehicle Systems, 1989, 19p. 44-3762
Grimes, K., Blaisdell, G.L. TRACTORS, COLD WEATHER PERFORM-44-3759 ANCE, MECHANICAL TESTS. TRACKED VEIII.

VEHICLE WHEELS, VEHICLES, COLD WEATH- CLES. TRACTION. SNOW COMPACTION. LOG- MP 2724

ER PERFORMANCE, SNOW COVER EFFECT, ISTICS. SURFACE PROPERTIES REDUCED WINTER LEAKAGE IN GATES
TESTS, TRACKED VEHICLES. TIRES, TRAC- The newly marketed Caterpillar arculture tractor, called WITH J-SEALS.

the Challenger 65. waso evaluated in snow coscred terrain Rand. J.11, et al. Aug. 24. 1989. No I110-2-319, 3pTION, MILITARY RESEARCH, SNOW DENSI- :o determine its otential as a prime moer for operations H-anamolo. B.
TY. in Antarctica. Three sehicle configurations were tested 44-3794
The US. Army Cold Regions Rescarch and Engineenring with the standard belt., with the standard belt carrying studs. SPILLWAYS. LEAKAGE. ICE PREVENTION,
Laboratory (CRREL) and the US. Army Engineer Waterways and ssith a specially constructed wide track to improe SLCTRI LEAKG, A E PREVESIGN,
Expertment Station conducted snow mobty tests in Iough- flotation Rolling resistance and drawbar pull were measured ELECRI
ton, Mi. during the period Jan through Mar.. 1958 These on ice. hard packed snow and in deep. relatel soft snow COLD WEATHER OPERATION
test were part of the first phase of a two )eai sitow mobilht General handling and side %ere evaluated quahtattiel It This artti¢ pro silJ information regarding rcduo.cd winter
program Wheeled and tracked sehicles wc,e tested to was found that the trator is rugged. well ,on'tructed. i% leakage of Apillwsa) gate ealt. leading to redn~cd me interfer.
(I) develop fundamental mobilit) relations between chsule ea5 to operate and has the normal rodo qualit) a~s'o.iatcol cne with gate oe.ration, h) means of installing heat tapes
characteristics and snow properties. (2) to validate specific with sehicles hasing short heelbas3o, The results of in hollo,%. hannt J.seals on spiliwa) gates
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MP 2725 MP 2727 geneous sea ice covers investigated using a two-stream, mul-
INTERNAL STRUCTURE, COMPOSITION AND QUANTIFICATION OF SEA-ICE TEXTURES tilayer raditive transfer model The model is computation.
PROPERTIES OF BRACKISH ICE FROM THE THROUGH AUTOMATED DIGITAL IMAGE oaly simple and utlizes available experimental data on the

optical properties of sea ice. The ice rover is characterized
DAY OF BOTHNIA. ANALYSIS. as a layered medium composed of selections from nine distinct
Weeks, W.F., et a], Feb. 1990, M 90-01, Sea Ice Prop- Eicken, H., et at, Feb. 1990, M 90-01, Sea Ice Proper. snow and ice types. Two cases are presented illustrating
eries and Processes; Proceedings of the W.F. Weeks ties and Processes; Proceedings of the W.F. Weeks Sea values of spectral albedo, transmittance. and transmitted PAR
Sea Ice Symposium, San Francisco, CA, Dec. 1988. Ice Symposium, San Francisco, CA, Dec. 1998. Edit. (photosynthetically active radiation) for a uniform ice cover
Editedby S.F. Ackley and W.F. Weeks, p.5-15, ADA- ed by S.F. Ackley and W.F. Weeks, p.28-32, ADA-221 as it melts and for a spatially inhomogeneous ice cover.

The importance of ice thicknes and surface conditions on
221 723, 23 refs. 723, 3 refs. the spectral reflected and transmitted radiation fields is demon-
Gow, A.J., Kosloff, P., Digby-Argus, S.A. Lange, M.A., Ackley, S.F. strated.
44-3809 44-3812
SEA ICE, ICE PHYSICS, ICE STRUCTURE, ICE SEA ICE, ICE PHYSICS, ICE CRYSTAL STRUC- MP 2730
COMPOSITION, REMOTE SENSING, RADAR TURE, ICE FORMATION, METEOROLOGICAL ACOUSTICAL AND MORPHOLOGICAL PROP-
ECHOES, FAST ICE, REMOTE SENSING, PACK FACTORS, OCEANOGRAPHN, GRAIN SIZE, ERTIES OF UNDEFORMED SEA ICE: LABORA-
ICE, ICE STRENGTH, ICE TEMPERATURE, PHOTOGRAPHY, COMPUTER APPLICATIONS, TORY AND FIELD RESULTS.
SNOW ICE INTERFACE, ICE SALINITY, TEN- ANTARCTICA-WEDDELL SEA. Jezek, K.C., et al, Feb. 1990, M 90-01, Sea Ice Proper-
SILE PROPERTIES, BALTIC SEA-BOTHNIA, The physical and biological properties of sea ice are governed ties and Processes; Proceedings of the W F. Weeks Sea
BAY. to a large extent by its texture. Te texture of a sea Ice Symposium, San Francisco, CA, Dec. 1988. Edit-
Field observations made during the Mar. 1988 BEPERS icecover, on the other hand, iscontrolledbythemeteorological edby S.F. Ackley and W.F. Weeks, p 67.75, ADA-221
(Bothnan Experiment in Preparation for ERS. I) remote sens- and oceanographic conditions ender which growth took place. 723, 9 refs.
ing experiment allow limited characterirations of the tempera- Textural analysis can thus protide insight irto the formation Stanton, T.K., Gow, AJ, Lange, M.A.
ture, salinity, structure and physical property profiles of the and development of sea ice, and at the same time it represents 44-3821
different types of brackish ice that forms in the Bay of the central link between the evolution and the propertes
Bothnia. During the sampling penod. undeformed fast if an ice cover. Studies of sea-ice thin sectios taken SEA ICE, ICE ACOUSTICS, ICE STRUCTURE,
ice thicknesses varied from 40 to 60 cm In the bay to from the Weddell Sea have generally relied on subjective, ICE GROWTH, REFLECTION, ICE SALINITY,
the east of Umel, Sweden, with somewhat thicker ie occur- qualitative evaluations of texture. Aside from c-axts distribu- ICE CRYSTAL STRUCTURE, LAKE ICE.
ring in the northernmost, nearly fresh, portions of the bay Ice tions determined with a Rigsby stage, textural characteristics Sonar echo amplitude data have been collected at carrier
salinitieswere generally less than I per mill and the ice tempera- such as grain size or shape are usually not evaluated because trequencies of 186 and 120 kHz from the underside of
eares were usually higher than -3.5 C. Although most of the the procedure is time-consuming (as is determination of different sea ice types. Histograms of normal incidence
we examined was simple columnar congelation ice, a variety of c.axis distribution) or even impossible. The complex texture echo amplitudes were formed from over 90 samples of each
c-asia fabnes were observed, including random, vertical and of sea ice-with intertwining grains of diverseshapes, numetoin ice type Experiments were conducted on saline ice grown
horizontal (random and aligned) onentations There was no inclusions of brine and gases between and within grains, in an outdoor pond under relatively controlled conditions
obvious pattern to the geographic arrangement of these fabrics, and sub-grain boundaries--often defies common notions of at CRREL and on the sea ice cover in the Fram Strait.
Brine volume profiles are used to estimate repreentatve Ice "grains," "grain size." etc. The introduction of automatic Analysis shows marked variations (about a factor of 5) in
property profies. Comparisons are made between the proper- texture analysis might be helpful in overcoming the difficulties the magnitude of the coherent reflection cofficients as congela-
tisofice frm the Bay of Bothnia and those of more typical sea outlined above The method allows quantification of tex- tion ice at the bottom of an ice sheet evolves from a
ice from the Arctic Ocean at similar ice thicknesses A variety tures. permitting direct comparison between large numbers growing dendritic interface to an ablating, thermally altered
of structural factors contributing to specific areas of higher of samples, which is difficult or impossible to achieve through interface Larger differences (about a factor of 10) are
radar return in the bay are also discussed. qualitative examination. Automatic texture analysis also observed between growing congelation ice and slush ice,

overcomes personal bias inherent in conventional methods used to simulate frazil These results indicate that important
by collecting and considering all the information (i e.. all variations in acoustic regime exist in areas where different
gray values) available for one thin section. (Auth.) ice types are intermingled
MP 2728 MP 2731
CHEMICAL AND STRUCTURAL PROPERTIES COMPARISON OF THE COMPRESSIVE
OF SEA ICE IN THE SOUTHERN BEAUFORT STRENGTH OF ANTARCIC FAZIL ICE AND
SEA. . LABORATORY-GROWN COLUMNAR ICE.
Meese, D.A., Feb. 1990, M 90-01, Sea Ice Properties Richter-Menge. J.A., et a], Feb. 1990, M 90-01, Sea
and Processes; Proceedings of the W.F. Weeks Sea IceSymposium, San Francisco, CA, Dec. 1988. Edited Ice Properties and Processes; Proceedings of the W.F.
SymSium SAne anc o CAF.Week, De.1988.Dit1 Weeks Sea Ice Symposium, San Francisco, CA, Dec.
by S.F. Ackey and W.F. Weeks, p.3 2-3 5, ADA-221 1988. Edited by S.F. Ackley and W.F. Weeks, p.79-
44-3813 84, ADA-221 723, 14 refs.

SEA ICE, ICE STRUCTURE. ICE COMPOSITION, Ackley, S.F., Lange, M.A.
ICE CORES, CHEMICAL ANALYSIS, ICE 44-3823
S NIT EA WAER.A ANAFRAZIL ICE. ICE STRENGTH, COMPRESSIVESALINTY, EA W TER.PROPERTIES, SEA ICE, STRAIN TESTS, ICE
Detailed chemical and structural profiles were determined CRYSTL SRU C E, GRAIN TESTS,

MP 2726 for 10 first-year and 10 multiyear ice cores collected in STAL STRUCTURE, GRAIN SIZE, TESTS,
SNOW COVER EFFECTS ON ANTARCTIC SEA the southern Beaufort Sea during Apr. and May 1986 and ICE MICROSTRUCTURE, STRESSES. ANTARC-
ICE THICKNESS. 1987. Concentrations of Cl. Br and S04 were determined TICA-WEDDELL SEA.
Ackley, S.F., et aI, Feb. 1990, M 90-01, Sea Ice Proper- with a Dionex ion chromatograph using standard techniques Unconfined. unisxisl compression tests were performed on
ties and Processes; Proceedings or the W.F. We An clucnt of 1.125 mM sodium bicarbonate and 3 5 mM frazil sea ice samples collected in the Weddell Sea. The. eksSea of sodium carbonate was used Concentrations of Na. tests were done st a constant strain rate of 11100 IUs
IceSymposium, San Francisco, CA, Dec. 1988. Edit- Ca. K and Mg were determined by atomic absorption spectro- and at temperatures of -3. .5 and -10 C. Data from
edby S.F. Ackley andW F Weeks, p.16-21,ADA-221 photometry using standard techniques (Perkin-Elmer 1976) the frazil ice tests ,ere compared to results from tests
723, 12 refs. Nutrient analyses (P04, SiC4, NO3. N02 and NH4) were done under the same conditions on transversely isotropic.
Lange, M.A., Wadhams, P. conducted following the techniques of Ghbert and Loder columnar saline ice. The approximate grain sizes of the
44-3810 (1977) on the 1986 samples and those of Whitledge ct frazil and columnar ice were I and 10 mm. respectively.
SEA ICE DISTRIBUTION, ICE COVER TH al (1981) on the 1987 samples. Chlorophyll a analyses The results of this work indicate that the frazil ice generallyHICK- were conducted using the techniques of Strickland and Parsons has a higher strength than columnar ice loaded in the plane
NESS, SNOW COVER EFFECT, PACK ICE, ICE (1972). Detailed descriptions of the analysis and blank sf the sheet Tests done by other researchers on freshwater,
DENSITY, LOADS (FORCES), SNOW DEPTH, studies can be found in Meese (1988) The objectives equiaaed polycrystallinc ice have also shown the compressive
SURFACE PROPERTIES, MODELS, ANTARC- of the study included determination of what. if any. chemical strength to vary inversely with grain size. Application
TICA-WEDDELL SEA. and/or physical trends exist in sea ice in the southern Beaufort of this relationship to the sea ice tested indicates that the
In model simulations of seasonal pack ice growth in both Sea and to determine the extent of chemical fractionation results from these freshwatcr ice tests at a strain rate of
p reions (ea .Maykut and Untcrstciner 1971. Seiner in the ice. 1/100 I/scannot bedirectly ctcnded toexplain thevariation

o th s in compressive strength between the frazil and columnar1976, eibler 1979). the snow cover is treated essentially MP 2729
as an insulating layer that inhibits ice growth because of THEORETICAL ESTIMATES OF LIGHT RE- sea ice It is speculated that this may be due to I)
ita lower conductivity than pack ice In the Winter Weddell FLECrION AND TRANSMISSION BY SPA- the Influence that the Increased ductility of sea ice has
Sea Prject-86. on the cnuse of the West German vessel TIALLY INHOMOGENEOUS AND TEMPO- o the relationship between strength and grain sire at 1/100
Plofarsten, se% eral factors were found that negate this behavior Is.2) hat another microstruclural parameter (e.g. thr thick-
predicted by the moocs Relatively thin sea ice (40. RALLY VARYING ICE COVERS. ness of the te bet% cen brine inclusions) may be the con'rolling
60 cm) forms initially in Antarctica during the ice edge Perovich, D.K., Feb. 1990, M 90.01. Sea Ice Proper- factor in determining sea ice strength. or 31 that the doenaant
advance. Surface roughness features act as snow fences ties and Processes: Proceedings of the W.F. Weeks Sea mechanisms driving deformation vary with each ice tIpe
and. under the action of relatively high winds (40 knots Ice Symposium, San Francisco. CA, Dec. 1988. Edit- (Auth)
in frequent stors), the snow cover is shifted around over edbyS.F. AcklcyandW.F.Wceks.p45.49.ADA.221 MP 2732
periods of hours to a few days. Wind.blo*n snowdrifts 723. I i rcfs. SEA ICE: A HABITAT FOR THE FORAMINIFER
build to I m or greater thicknesses in a few .ours. Snow
of this depth can easily depress the existing ice cover surface 44-3816 NEOGLOBOQUADRINA PACHYDERMA?.
below ses level, and flooding of the snow covcr followed ICE SPECTROSCOPY. ICE OPTICS. LIGHT Dicckmann. G. ct al. Feb. 1990. I 90.01, Sea Ice
by sub-frcing temperatures leads to a superimposed snow- TRANSMISSION, REFLECTION. WAVE PROPA- Properties and Processes. Proceedings of the W.F.
ice layer on the top surface The remaining snow cover GATION. ABSORPTION, ICE THERMAL PROP- Weeks Sea Ice Symposium. San Francisco. CA. Dec.
is redistributed in the next storm within a few days to ERTIES. REMOTE SENSING. GEOPHYSICAL 1988. Edited by S.F. Ackley and W.F Weeks. p 86-
contmnc the process. Two sets of measurements showed SURVEYS, THERMODYNAMICS. ICE COMPO- 92. ADA-221 723. 22 refs
the general nature of this process The first, a series
of 4000 ice thickness measurements, showed about 17.', SITION, ICE COVER THICKNESS. MODELS. Spindler. M. Langc. M A. Ackley. S.F., Eickcn, H.
of the holes drilled had the Ice surface at or below sea SNOW DEPTH. 44-3824
level at the time of the measirement. sometimes accompanied The reflection, absorption, and transmisson of hght at visible SEA ICE. MARINE BIOLOGY. MICROBIOLO.
by slush pools on the surface Sea ice cores analyzed and near.infrated wavelengths is important for a number GY. ICE GROW7H, FCOLOGY. BIOMASS. BAC-
for oxygen isotopes independently confirmed that the top of geophysical problems. Light reflection is an important TERIA. ICE COMPO"iTION. SEA WATER. PACK
10-20 cm of the intat cores was derived from seawater- parameter in remote sensing studies, absorption is significant
flooded snow in sevelAl cases It was estimated that to ice thermodynamics. and transmission strongly influences ICE. ICE COVER THICKNESS. ICE CORES, AN-
the snow cover increases mean sea ice thickness in Antarctica biological activity in and tnder the tee The focus on TARCTICA. Wir)DE.LL SEA
by 20-307.(10-20cm)over model predictions by this floodming- this paper is on the spectral (wavelength region 4001000 A report , given on . large-sale surve) of the Weddell
lnfiltration-rcfroezing ice growth mechanism (Auth) nm) reflection and transmission of light by spatially inhomo. Sea pa.k ice and water A.,lumn carried out during the Winter
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Weddell Sea Project 1986 (WWP '86) from ridwinter to previous findings, the AOL data indicate that -ihide the water phase is considered to have no strength and so conver-austral spring It was concluded that the incorporation regional mean ridge heights from the area north of Greenland gence will reduce the area of open water The tee phaseof Neoiloboqtadran pachyderma into sea ice is related to are similar to those reported for other parts o' - Arctic. has some strength and so convergence is restricted if noice formation processes, and that their incorporation into the average kilometer contains substantially mom. r.iges than open water is present. Divergence, on the other hand,the ice is not necessarily accidental but may indicate an have been observed in other Araic location.. ti unhindered and causes open water to be created. Inoverwintering strategy. These observations can have im- the model discussed here, the ice pack is assumed Io, hateplicationa for the use of N. pachyderna as a marker for MP 2736 no shear strength which, although counterintuitive, has certainwater masses, since foraminifers growing in the ice may ANTARCTIC ICE SHEET BRIGHTNE-.'; TEM. advantages first, the model is much simpler, and second,
have a different isotopic configuration from those living in PERATURE VARIATIONS. a more robust (and realistic) circulation of the ice is maintained
seawater only. (Auth med.) Jezek, K.C., et al, Feb. 1990, M 90.01, Sea Ice Proper- for wind fields averaged over penods -f days or weeksMP 2733 ties and Pr Proceedings ofhe W.F W k Sea By incorpoating the cavitating fluid rheology into a complet-S2 OFtLEADSINARCT A Ices amprocesses, Prcis o the c. Weesit dynamic-thermodynamic sea ice model and performing seseralLIDAR DETECION OF LEADS IN ARCTIC SEA ceSymposium, SanFrancisco, CA, Dec. 198, Edit. three year simulations of the arctic sea ice cover, the effect
ICE. ed by S.F. Ackley and W F. Weeks, p.217-223, ADA- of various parameters and time step lengths can be evaluated.
Schnell, R.C., etal, Feb. 1990, M 90-01, Sea Ice Prop- 221 723, 11 refs. Comparison with the more complete viscous-plastic model
erties and Processes; Proceedings of the W.F. Weeks Cavalieri, D.J., Hogan, A.W. of Hibler (1979). which includes shear strength, yields insight
Sea Ice Symposium, San Francisco, CA, Dec. 1988. 44-3854 into the effects of this simplified parameterization.
Edited by S.F. Ackley and W.F. Weeks, p.119-1

2
3, ICE SHEETS, GEOPHYSICAL SURVEYS, MI. MP 2739

ADA-221 723, 19 refs. CROWAVES. RADIOMETRY, REMOTE SENS- ON MODELING THE BAROCLINIC ADJUST-
Barry, R.G., Miles, M.W., Andreas, E.L., Radke, L.F., ING, ICE TEMPERATURE, ICE SURFACE, MENT OF THE ARCTIC OCEAN.
Brock, C.A., McCormick, M.P., Moore, J.L. BRIGHTNESS, POLARIZATION (WAVES), ICE Hibler, W.D., III, Feb. 1990, M 90.01, Sea Ice Proper-
44-3833 ELECTRICAL PROPERTIES, AIR TEMPERA- ties and Processes; Proceedings of the W.F. Weeks Sea
SEA ICE, STREAMS, REMOTE SENSING, ICE TURE. Ice Symposium, Sa, Francisco, CA, Dec. 1988. Edit-STRUCTURE, MARINE METEOROLOGY, In this paper the possibility of extracting geophysical informa. ed by S.F. Ackley and W.F. Weeks, p.

2
4

7 -2 50, ADA-
RADIATION BALANCE, LIDAR, MODELS tintn about the great ice sheets from passive microwave data 221 723, 3 refs.
HEAT TRANSFER, MOISTURE TRANSFER is explored This work was stimulated by calculations 44-3860
SEASONAL VARIATIONS, BACKSCATIERUNG, done by Zwaliy (1977) who showed that typical snow grai OCEAN CURRENTS, ICE MECHANICS, DRIFT,sices at the surface of the ice sheet measurably influence BO-3"[OM TOPOGRAPHY, MATHEMATICALDETECTION. the microwave emissivity of the near surface This result
Remote sensing using an airborne infrared lidar has thown l:d to speculation that ice-sheet-wide accumulation rates could MODELS, WIND FACTORS, SALINITY, WATERan unexpected capability to detect open leads (linear opening.) be estimated by using empirical relations between grain size TEMPERATURE, PRESSURE.
in arctic sea ice and their associated meteoroloy in winter said accumulation rate, but little quantitative progress has MP 2740
It is shown that vertical profiles of backscattered radiation been made towards that goal using single channel radiometer OCEANIC HEAT FLUX IN THE FRAM STRAIT
demonstrate strong re:urns from hydrometeor plumes onginat- data alone. Data from the Scanning Multichannel Mi.
ing from leads having a surface water temperature near crowave Radiometer are now in a convenient format for MEASURED BY A DRIFTING BUOY.
-1.8 C Recently refrozen leads are also distinguishab:r analysis, prompting us to perform a qualitative analysis of Perovich, D.K., et al, Feb. 1990, M 90-01, Sea Iceby the lidar backseatter from adjzccit thicker, older sea the 19. and 37-GHz vertically and horiorsally polarized Properties and Processes; Proceedings of the W.F.ice. Wide leads release enough energy t create buoyant itst ,n the context of Zwally's earlier work An additional Weeks Sea Ice Symposium, San Francisco, CA, Dec.plumes which t.netrate the arctic boundary layer Inversion. rremise of the lnestilation is that this analysis can be 1988. Edited by S.F. Ackley and W.F. Weeks, p.291-transporting heat and moisture into the topospherc. These simplified by hypothesizing that large-scale glacolo'c regimes 296, ADA-221 723, 14 refs.
results show that the role of the Arcutic as a global heat bzce characteristic surfaces controlled by local eqvironmentalTsink may need to be re-evaluated, and that Iz.ad plumes ,.onditions. In turn, characteristic surface propertiescontrib. Tucker, W.B., Krishfield, R.A
have a significant effect on the radiation budget. ate to un,que microwave signatures. To test whether a 44-3867
MP 2734 segmentation of the SMMR data set into particular glacial ICE TEMPERATURE, SEA ICE DISTRIBUTION,

regimes could be used to identify differences between the HEAT FLUX, ICE MELTING, SEA WATER,WIND-GENERATED POLYNYAS OFF THE physa; properties of each regime, mean monthly brightness DRIFT STATIONS, ICE EDGE, ICE COVER EF-COASTS OF THE BERING SEA ISLANDS. tmpe atures were examined at 18. and 37-GHz for both FECT, ICE COVER THICKNESS, HEAT TRANS-
Kozo, T.L., etal, Feb. 1990, M 90-01, Sea Ice Proper- horizontaland vcrticalpolanzationsover fiveareas Measur. FER, THERMISTORS, WATER TEMPERATURE,
ties and Processes; Proceedings of the W.F. Weeks Sea able differrace were found between brightness temperature
Ice Symposium, San Francisco, CA, Dec. 1988 Edit- trends for the different areas that were attributed, in pan. LATENT HEAT.
ed by S.F. Ackley and W.F. Weeks, p. 126-132, ADA- to fluctuations in the large-scale surface temperature field Two thermitor string were installed through the ice to
221 723, 1.F. Akl. a W W k .2 ,A of the ice sheet. (Auth.) measur e temperatures and determine oceanic heat fluxesas the Arctic Environmental Drifting Buo) drifted fromFarmer, L.D., Welsh, J.P. MP 2737 the Arctic Bas-n into the Greenland Sea. Ie temperature
44-3835 AIRBORNE SEA ICE THICKNESS SOUNDING. data between Dec 14, 1997 and Jan 2. 1955 were retrieved.
POLYNYAS, WIND FACTORS, SEA ICE, ICE Kovacs, A., et al, Feb. 3990, M 90.01, Sea Ice Proper- During this period the AEDB progressed from approximately
MECHANICS, LATENT HEAT, CLIMATIC FAC- ties and Processes, Proceedings of the W.F. Weeks Sea SIN 4'E to 77N 5W This constituted the most rapid
TORS, DISTRIBUTION, DRIFT, BERING SEA. t displacement of the entire drift, coinciding with the entry.IceSymposium, San Francisco, CA. Dec. 1988. Edit- of the floe into the marginal ice zone of Fram Strait OnceThe relationshipof winds deried from mesoscaleimeteorologi- ed by S.F. Ackley and W.F. Weeks. p.225-229, ADA- in the MIZ, water temperatures increased, most notablycalnetworkstopolynyasizesandonentationswasinvestigated 221 723, 7 refs. at a depth of 16 in, where values changed from -1.8 CDefense Meteorological Satellite Program imagery was merged Holladay. I.S. to more than 2 C. Bottom ablation rates of 34 inmldaywith atmospheric pressure network data from the Berng 44.3855 were observed between 21 and 28 Dec. During this excur-Sea for Mar. 1988 During the month, wind systems sion
drove sea ice southward. creating and maintaining polynyas ICE COVER THICKNESS, SEA ICE, AIRBORNE so warmer water. the oceanc heat flux increased
south of St. Lawrence. St Mathew. and Nuninak Islands. EQUIPMENT, ELECTROMAGNETIC PROS- by a factor of IS, from 7W/sq in to 12&W/sq m
Existing land stations, the deployment of a moored pressure PECTING, SOUNDING, REMOTE SENSING MP 2741buoy south of the ice edge, and a re, automated weather RADAR ECHOES, BOREHOLES. SNOW DEPTH: RADAR BACKSCATrER MEASUREMENTSstation on St. Matthew Island hase allowed the "creatrn

"  
ICE FLOES, PRESSURE RIDGES. OVER SALINE ICE.of mao-networks that surround these lee-shore polynyas Results from the use of airborne elcctromagnecic induction Gogineni, S., et al, Apr 1990, 11(4). p.603-615, 16This analysis (rather than synoptic) has shown that polynyt technology for profiling sea ice thickness are presented The refs.

lengths and orientation% can, be sipyrltdto the mesonet
computed geostrophlc ,'nds The typical time lag between airborne sea ice thi,.kness soundings indicated that the thick. Moore. R K, Wang. Q., Gow, A.J., Onstott, R.G
the onset of a gnostrophic wind and the appearance of ness could be estimated but the resolution decreased as 44-3901
"windsock" type tracking of the pol)n)as is 24 hours the ice became rough Howcser. it was found that the ARTIFICIAL ICE, SEA ICE. MEASUREMENT,ascrage ice thickness estimated by airborne electromagn:ic RADAR ECHOES, BACKSCATTERING, ICEMP 2735 sounding for a given flight track was in reasonable agreement SUR
RECENT MEASUREMENTS OF SEA ICE with the average ice thickness determined b) direct drill FACE, ANTENNAS, ICE GROWTH. SNOW
TOPOGRAPHY IN THE EASTERN ARCTIC hoc measurement Examples of the ice thickness profiles COVER EFFECT, SURFACE EFFECT. WAVE
Krabill, W.B., et al. Feb. 1990. M 90-01, Sea Ice Prop- obtained by airborne sounding and direct doll hole sounding PROPAGATION.are presented and compared Future dcclopment of the During the 1984 and 1985 winter seasons, radar backscattercrties and Processes; Proceedings of the W.F. Weeks airborne s)stcm is discussed measurements were performed on artificial sea ice at theSea Ice Symposium. San Franctsco. CA, Dec. 1988. US. Arm) Cold Regions Research and Engineeri Laboratory
Edited by S.F. Ackley and W.F. Weeks, p.132-136. MP 2738 (CRREL) at Hsleoser. Nil. Radar data %ere collectedADA-221 723. 8 refs. CAVITATING FLUID SEA ICE MODEL at selected frequencies in the 4-17 Gliz region for incidence
Swift, R.N., Tucker. W B. Flato. G.M., ct al, Feb. 1990. M 90-0 I. Sea Ice Proper. angles from 0 to 60 deg with like and cross polarizations
44-3836 ties and Processes; Proceedings of thc W.F. Weeks Sea These measurements were performed on smooth, rough, bare
SEA ICE. TOPOGRAPHY. ICE SURFACE. Ice Symposium. San Francisco. CA. Dec. 1988. Edit. andsnow.coeredsalineiceandopenwater Backseattenng

from ice increased with its thickness until the ice was aboutREMOTE SENSING. LIDAR. SURFACE ROUGH- ed by S F Ackley and W F Weeks. p.239-242. ADA- I cm thick and then decreased gradually with further growth
NESS, PRESSURE RIDGES, PHOTOGRAPHY. 221 723. 3 refs. Rough ice and snow-cocrcd ice ge similar returns at
During a multinational remote sensing experiment in May Hibler. W.D.. Ill. 136 GlIz. but the scattering coeffcients of sno-coscred1997. the VASA Airborne Oceanographic Lidar (AOL) was 44-3858 ice were lower than that of rough ice at 9 6 GlIz. Depola.used to col!ect profiles of the sea ice surface topograph) ICE MODELS. SEA ICE. CAVITATION. nred scattering from smooth. thin ice and water were muchin the eastern Aret.- A Global Positioning S)stem (GPS) OCEANS, CLIMATIC CHANGES. ICE COVER lower than from rough ice and snow-cosered ice
receiver was used t. proide aircraft positioning to an accuracy EFFECT. RHEOLOGY. SEA WATER. ICE MP 2742
of about S0 a The AOL is a pulsedIt r that prosidesa profile free of phase shift discontinuitiescommon tocoinmu- COVER THICKNESS. FLUID DYNAMICS. ICE ANTIFREEZE ADMIXTURFS FOR COLD
ous wase lasers Similar to other laser data. howeacr. MECHANICS. WEATHER CONCRETING. PRELIMINARY
the aircraft alttitude variation requirt removal from the profile The inoWtaltion for the present %ork is the desclopment TEST RESULTS.prior to calculation of the ice surface roughness statistics of a sea ice rheology parameterization that retains most korhonen. C.J. et al. 1990. Pp.. 10 refs Presented atAs with prcsious data, there reniirs an uneertaint, as to of the essential ph)sis of large-scale drft. )cc is conceptually the American Concrete Institute Spring Consntion.the freeboard lescl of the i e after the aircraft motion has simple and coiaputaiionally fast enough to be useful fot Toronto. Canada. Mar. 18.23. 1990.been renosed,. thus small- ale roughness statistics are consitd- long-term climate studies The approach is it reformulate Cortez. E.R
ered unreliable Iloweer. statitics of pressure ridges can the %clocity correction method of Nkilfori,' ci al (19671 44-3915
be generated with confidence The statistical results of and Parkinson and Washington (1979) and obtain the so.ndges from this data set consisting mainly of ridge height called caitatming fluid rheology The rationale is that pack CONCRETE ADMIXTURES. WINTER CON-and frequency distributitons. tompaie well wiih previus results ate aan tic ,icued as a towi.pha-. medium n t , dlmensions). CRETING. ANTIFREE/..S. CONCR-.TE FREEZ-obtained from this area of the Arctic Consistent with one phase being ice and the other open waler The open ING. CONCRETE STRENGTH.
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Winter concreting practices in the United States are geared MP 2747 scale properties of the Arctic and antarctic sea icc are Corn-
toward a suring that fresh concrete never freezes Foreign OPTIMAL SIZING OF DISTRICT HEATING pared.
literature points out that chemical admixtures can be used PIPES. MP 2751
to depress the freezing point of water while permitting the
cement to hydrate. Information about varous chemical Phetteplace, G, American Society of Heating, Re- COMPARATIVE MODEL TESTS IN ICE OF A

admixtures, based on an extensive literature survey and the frigerating and Air-Conditioning Engineers Winter CANADIAN COAST GUARD R-CLASS ICE-
results from an ongoing laboratory test program, is presented. Meeting, Chicago, IL, Jan. 1989, American Society of BREAKrR.

At 20,-5 and-10C, an aqueous solution ofsodium ntnteicalca- Heating, Refigerating and Air-Conditioning, 25p., I1 Tatinclaux, J C, et al, Society of Naval Architects and
um nitriteand a solution ofsodium nitnie/potasium carbonate refs. MarineEngineers, 1989, p.1/I-1/18,8 refs, Forpre-
performed well in strength tests 44-3926 sentation at the Annual Meeting of the Society of

MP 2743 HEATING, HEAT PIPES, COST ANALYSIS. DE- Naval Architects and Marine Engineers, New York,

SALTING-OUT SOLVENT EXTRACTION FOR SIGN CRITERIA, ANALYSIS (MATHEMATICS), N.Y., No-,. 1-18. 1989.

PRECONCENTRATION OF NEUTRAL ORGAN- HEAT LOSS, MODELS, PIPES (TUBES) Alekseycv, IU N., E-kvist, E., K,tagawa, H., Narita,

IC SOLUTES FROM WATER. Existing design methods for district heating systems rely S., Schwarz, J., Takekuma, K., Williams, F M

Leggett, D.C.,etal,July 1, 1990,62(13),p 1355-1356, largely on critena known only to result in functional designs 44.3984
which may be far from optimal This paper develops ICEBREAKERS, MODELS, MECHANICAL

9 refs. a rational design method which achieves a design yielding TESTS, METAL ICE FRI,'ION, PERFORM-
Jenkins, T.F., Miyares, P.H. the lowest life cycle cost for the assumptions made. All ANCE, PROPELLERS, ICE MECHANICS, COR-
44-3922 major costs are considered, and the formulation provides RELATION, ACCURACY.
WATER CHEMISTRY, LABORATORY TECH. great flexibility for including factors such as escalation of

NIQUES, CHEMICAL ANALYSIS, CHEMICAL energy costs In establishing the operating costs for the MP 2752
system, any type of annual load profile and operational DETECTION OF COARSE SEDIMENT MOVE-

COMPOSITION, SOLUBILITY, CHEMISTRY strategy may be considered. The method developed is MENT USING RADIO TRANSMITTERS.
It appears there has been very little exploitation of salting used to obtain an optimal design of a typical district hearing Chacho, E.F., Jr., et al, 23rd Congress of the Interna-
out with watcr-miscible solvents for extraction of organic main This design is compared to a des:gn resulting from tonal Association for Hydraulc Research. Ottawa,
solutes from water Although this technique is known the application of well established Ctitesia The criteria-
to many chemists, we found no specific literature references based design is shown to have a life cycle cost which exceeds Canada, Aug. 21-25, 1989. Proceedings, (19891,
to salting-out of organic compounds as a prelude to their that of the optimal design by 16%. he capital costs p.367-373(B), 7 refs.
determination in water, save one recent abstract This are 307 greater for the criteria-based design Burrows, R.L., Emmett, W.W.
technique has, however, been used for a number of years
for extraction of metal-chelates into organic solents prior MP 2748 443985

toatomicabsorptionhigh.performanceliquidchromatography. REGIONAL CLIMATIC TRENDS IN NORTH. RIVER FLOW, SEDIMENT TRANSPORT,

polirographic. -r colonmetric analysis. So, although we ERN NEW ENGLAND.
freely acknowle*,e that the technique itself is not new. Haugen, R.K., et al, 1988, VoI.8, p.64-71, 8 refs. TECTION, RADIO WAVES, GLACIAL RIVERS.
we do feel that it. iotc.t .Pcations in organic trace Fulk, M.A. MP 2753
analysis of water have not te,. properly appreciated or 44-3927 SNOW-SURFACE TEMPERATURE ANALYSIS.
utilized. We describe here just one of t-ny posible4
examples, which has found ronsider.ble utility in ur laborato- AIR TEMPER^TURE, STATISTICAL ANALYSIS, Bates, R E., ct al, 1989, 46th, p. 109-116, 4 refs
ry. METEOROLOGICAL DATA, CLIMATIC Gerard, S.

rHANGES. TEMPERATURE VARIATIONS, 44-4003
MP 2744 PERIODIC VARIATIONS, CLIMATOLOGY, SNOW SURFACE TEMPERATURE. SNOW AIR
FIELD ASSESSMENT OF FISHERIES HABI- PRECIPITATION (METEOROLOjY). INTERFACE, TEMPERATURE MEASURE-
TAT-ENHANCEMENT STRUCTURES IN The unusually dry and warm summer of 1988 has heightened MENT, MEASURING INSTRUMENTS, CORRE-

BINGO BROOK, VERMONT, AFTER THE interest in the subject of chm ',c change Six inland LATION, TEMPERATURE VARIATIONS. AC-
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Calkins, D.J., et &l, International Association of Hy- ature and precipitation records of nearly 100 years, are This paper gives a detaded analysis of near snow-surface
drological Sciences Congress, 23th. Ottawa, Ontario. anal) zed The database is the NOAA-Osk Ridge National temperature measurements gathered at the U S Army Cold

Laboratory US Ilistoncal Climatology Network Seasonal Regions Research and Engineenng Laboratory (CRREL) in
Aug. 22, 1989. Proceedings. (19891, 12p., 4 refs and annual air temperature and precipitation patterns are Hanover. Nil, and at a National Guard facility located
Gatto, L.W., Brocket, B.E. compared among the six stations Fise out of six stations at Hollis. ME. These data provided simultaneous hourly
44-3923 exhibit a gradual warming over their periods of record, but or half-hourly surface temperatures for intercomparison of
HYDRAULIC STRUCTURES, STREAM FLOW. no regional precipitation trends can be identified the instrumentation noted aboe during three winters of
ICE BREAKUP, ICE COVER EFFECT, STABILI- MP 2749 field expenments.
TY, ICE CONDITIONS. ECOSYSTEMS. ROCKS. THAWING SOIL STRENGTH MEASURE- NIP 2754
Fishenes habitat-enhancement structures, such as flow deflec- MENTS FOR PREDICTING VEHICLE PER- VECTOR ANALYSIS OF ICE PETROGRAPHIC
tos, check dams, large boulders placed in-stream an I woody- FORMANCE. DATA.
material structures that dicrsify stream habitats, hae not Shoop, S.A.. International Society of Terrain Vehicle Ferrick. M.G., et al, 1989. 46th, p 129-141, 13 refs.been evaluated to see ir they can withstand n', cr fce forces

duing ice runs and ice jams This paper assesses the Systems, North American Meeting, Victoria, British Claffcy, K.J.. Richter-Menge, J.A.

first winter performance of such structures placed in Bingo Columbia. Apr.. 1989 Proceedings. (19893, I8p., 7 44-4006
Brook. a small stream in the Green Mountain National refs. ICE CRYSTAL STRUCTURE. ORIENTATION,
Forest. Vermont. Photographs. field obsersations and ice 44-3933 ANALYSIS (MATHEMATICS), ICE CRYSTAL
thickness measurements were taken throughout the winter. SOIL TESTS, VEHICLES, PERFORMANCE, SOIL OPTICS.
The primary objctise was to obserse 1988-9 Ice conditions STRENGTH. TRACTION. GROUND THAWING. In this papers quantitatise analysis of uniaxial crystal onenta-

and ice cover bres kup at the structures to determine their N n data is a lyso ou the cetho s

survivability dunng an ice run and jam. and to identify SHEAR PROPERTIES. SOIL WATER, ACCURA- lion data is deelopcd Though the method is general.

improvements in their design for pro;ects being constructed CY. we focus on the application of the Analysis to ice fabrics
thre s f 9The crystal orientation data are represented as points on

in t summer and fall of 1989 The CRRE Instrumented Vehicle (CIV). and %hear annulus. the surface of a unit sphere. An orthogonal least.squares
direct shear and triaxial compression test desices were used error measure is used to develop equations that define the

MP 2745 to measure the strength of thawed and thawing soil. Thse cost Planee is oe to the data -i hdeainng all

SKI FRICTION AND THERMAL RESPONSE. strength %alues can be used in simple traction models to coordinate directions as irdependent sariables For corn-
Warren, G.C.. ct al, International Snow Science V, ork- predict the tractie performance of ,chicles Strength was parison. a parallel declopr, ct is -reseirtcd of the standard

shWhistler. British Columbia. 1989. 199 ealuated in terms of the parameters c and phi based on dependent variable leastsquares determination of the best
shop, Whis. tle %lohr Coulomb failure criterion It is proposed here plane. The orthogonal error measure quantifies the good-
p.

22 3-2 2 5
. 2 refs. that an instrumented chicle isbest suited for terraincharacter, ness-of-fit to the data of all approximate representations

Colbeck, S.C. zation for mobility studies because the conditions created Finally. a technique is deseloped to generalize from the
44-3924 by a tire slipping on a soil surface are exactl) duplicated standard Schmidt net presntation of data In the x)-plane
SKIS. WOOD ICE FRICTION. TEMPERATURE The c and phi salues from the shear annulus wcre found to a presentation in any of the three planes defined by
MEASUREMENT. MELTWATER. SLIDING. to oserpredct traction because of the low normal stress the Cartestan coordinate system.
THERMAL PROPERTIES. - applicd by the annulus and the cursed nature of the failur M

enclope Of all the tests the direct shear test yields NIP 2755
the highest phi slaue This was most likely because tl.e DOES SNOW HAVE ION CtlROMATOGRAPII-

MP 2746 test ,as run at a slo. deformation rate. under drained IC PROPERTIES.
SIMULATION OF DISTRICT HEATING SYS- conditions The triastal test results were the most s.miler Hcwitt. A.D.. c al. 1989. 46th. p.

16 5
-

17 1
. 9 rcfs

TEMS FOR PIPING DESIGN. to those from the schicle All test methods show phi Cragin. J.|H.. Colbeck. *.C.
Phettephace. G., International %:'mposium on District increasing with soI moisture up to the plasttc limit of the 44.4009

Heat Simulatio. Reykjavik. Iceland. Apr 13-16, sor and then decreasing Phi as neasured with the schicle -

1989. c!
9 89 ]. 27p.- 12 rcfs. - was also found to be strongl) inflinced by the thaw, depth SNOW COMPOSITICN. CHIEMICAL PROPER-

TIES. ION DIFFUSION. SNOW CRYSTALS.
44-3925 MP 2750 MELTWATER. ADSORPTION. ICE WATER IN-
HEATING. COST ANALYSIS. HEAT PIPES. DE- SEA ICE IN TIlE POLAR REGIONS. TERFACE. CHIEMICAI. ANALYSIS
SIGN CRITERIA. SIMULATION. ANALYSIS Gow. A J.ct al. Polar oceanography Part A- phyi- In this stud) we in.estigtate whether or not gratso mectaor-
(MATHEMATICS). tHEAT LOSS. PIPES (TUBF.S). cal science Edited b) W 0 Smith. Jr. San Diego. phos.d snow (ice clygals can act as a .hromatographic
This paper describes the initial declopment of a nn.propne- Acadcmic Pres, 1990. p 4'- 122. Refs I 1"- 122 .olumn selettscey adsorbing and retaimig norganic wn%.
tary comprchcnsise design model for siting dittribution piping Tucker. W.0 The chromatographic proces has been propoeted as a potential
This model considers all major costs incurred in the construe- 44-3976 mechanism to cs'trs the preferentivi elutto of inorganic
tion ani operation or a dismbution s)stcm .scr os uscfu' SEA ICh I)ISTRIBLUTION. ICE CO's hR THIICK- ions orsred in water from elnsti sgn,,-%paks I'speri
lifetime. The effect. of annual artation% in load are NESS. SEA %.ATER FREEING. ICI STRUC. ments wsere cond'cted using a I t ,.m diamcter by 30 cm
considered where the) ll hase an impact on the operational long Pyrx glass column filled with frozen droplets and
costs Realistic methods for meeting %arrations in load. TURE. DRIIFT. ICI: CRYSTAl GROWTH. ICE natural snow grains ODeonire water and solutionsntain-an
such as combined temperature and flow modulation. ,,a SALINITY. MATHIEMATICAI. MOI)EIS ig knownndilute conceniratnons of sulfate, ntratcand hilonde
be used, Results from a sample calculation are compared t The fnllwng is de~it with In this chapter large scale aspect% werc then slowly allowed to flow down lhririgh the t-lumn
to results of a cnieria-basd design The .rrienia.based c! f ,nag i,.e -,sers. frin, ihermcdnynami nit il)nami and the €luant was tonieted in I ml. alihts An experi
design is shown to hase a life t)clc cost which esecds thehasir t .serifit ice featurcs small scale pr.,pertcs, begin ment spetifically, designed to dtctctihrmaingiaphic effects
that of the optimal design b) 16 - In addintion, thr capna 0ng with the frcczng characeristtsf sea water and progress showed all three spcr.es appeacd am the ln.ttm ,f the
costs of the cnteru based desmgn are shown iw be . I mg to the %.-yiatir n1 rtnitnc ant'. sliont) haracteritMIc column smuitancously, indicating that ice surfafs exhibt
grester, of sea see Specific featuro '.r :1-C large- and small- ni preferential affinity for these anions
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APPLICATION OF AEROSOL PHYSICS TO PRIMARY EFFLUENT AS A HEAT SOURCE INTERNAL STRUCTURE, COMPOSITION AND
SNOW RESEARCH. FUR HEAT PUMPS. PROPERTIES OF BRACKISH ICE FROM THE
Hogan, A.W., 1989, 46th, p.201-207. 6 refs. Phetteplace, G. , et al, 1989. 5(6), p.12-17, 4 refs BAY OF BOTHNIA DURING THE BEPERS-88
44-4013 For another version see 43-2160. EXPERIMENT.
SNOWI-LAKES, SNOW CRYSTAL STRUCTURE, Ueda, H.T. Weeks, W.F., et al, International Conference on Port
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CLASSIFICATIONS. TREATMENT, WASTE TREATMENT. L.A. Fransson, Lule6, Sweden, University of Tech.
Operational winter meteorology deals with problems that Water-source heat pumps have beer. installed in two *aste nology, 1989, p.1318-1 3 33, 21 refs.
depend on the area, volume or number of snowflakes in treatment buildings at Ft Oreely, AK. These heat pumps Gow, A.J., Kosloff, P.. Digby-Argus. S.A.
the air. The irregular shape of typical aggregated snowflakes use primary effluent as a source of heat. Intermediate 44-4432
req res special techniques for calculation of area, volume loops circulating an ethylene glycol/water mixture are used SEA ICE, SALT ICE, ICE SALINITY, ICE SUR.
or number from mass precipitation data. Atmospheric to transfer heat from the effluent heat exchangers to the
aerosols, paint pigments, and other fine particles have very heat pump evaporators. In one case, heat exchange is VEYS, REMOTE SENSING, ICE TEMPERA.
irregular shapes but are several orders of magnitude smaller accomplished via an embossed panel heat exchanger immersed TURE, ICE STRUCTURE, BOTHNIA, BAY.
than snowflakes The statistical techniques dcvelopeo to directly in the effluent. In the other case, the effluent Field observations made dunng the Ma.' 1988 BEPERS (Both-
describe these fine particles can be applied to snowflakes heat exchanger is a ptate-and-frame unit nian Experiment in Preparation for the ERS-I satellite) remote
to estimate the visibility, rate of surface coverage and other sensing experiment allow limited characterizations of the
area. or volume-dependent operational parameters It ap- temperature, salinity, structure and physical property profiles
pears that these techniques usn be broadly applied to generaliza- of the brackish ice that forms in the Bay of Bothnia. During
.on of :be physical properties of airborne snow the sampling period. undeformed fast ice thicknesses varied

MP 2757 from 40 to 60 cm in the Bay to the cast of Umei.Swc-

CHEMICAL MIGRATION IN SNOWPACK. den, with somewhat thicker ice occurring in the northernmost,
nearly fresh, portions of the Bay. Ice salinities were generally

Murphey, B.B., et a1, 1989, 46th, p.282-286, 8 rets. MP 2761 less than I permilland the ice temperatureswere usually warm-
Wolfe, D., Hocun, A.W. THEORETICAL ESTIMATES OF LIGHT RE- erthan-35C. Although most ofthrice examined was simple
44-4028 FLECTION AND TRANSMISSION BY SPA- congelationice.avarietyofc-axisfabriscereobservedinclud.
SNOW COVEP, SNOW COMPOSITION, CHEMI- TIALLY COMPLEX AND TEMPORALLY VARY- ingrandom. ertic and horizontalt(randomand alignd)oen
CAL PROPERTIES, SNOW IMPURITIES, MI- ING SEA ICE COVERS. tationa There was no obvious pattern topthe geographic
GRATION, SAMPLING, PRECIPITATION Perovx i. D.K., June 15, 1990, 95(C6), p.95 57 -9567 arrangement of these fabrics. Brinne volume profiles are usedto estimate representative ice property profiles. Comparisons
(METEOROLOGY), POLLUTION. 25 refs. For another version see 44-3816. are made between the properties of ice from the Bay of Bothnia
It is inviting to us: snowpack sampling as a technique to 44-4264 and those of more t)pical sea ice from the Arctic Ocean at
collect precipitation spiciens, and to evaluate chemical SEA ICE. ICE COVER, ICE OPTICS, LIGHT similar ice thicknesses A variety of structural factors
precipitation theories or source-receptor pollution transport - contnbutingtospecificareasofhighradarreturninthe bsy are
modelswith theresultsofs,.:imenanalysis. Suchsowpack TRANSMISSION, ICE MODELS, MATHEMATi also discussed
sampling would allow a posteriori collection of representative CAL MODELS, REFLECTION, ICE SURFACE, MP 2764
samples for analysis, rether than requiring multi-point multi- ICE COVER THICKNESS. MP 2764
time collections by several observers, through a long precipita. The focus of this paper is on the reflection and transtimon ICE FORCE MEAS'REMENTS ON A BRIDGE
tion period. An expenment has been initiated to investigate of light by spatially inhomogeteous and temporally varying PIER IN A SMALL RIVER.
chemical behavior in snowpack. sea ice covers This is investigated using a two-stream Sodhi, D.S., et al, !ntern.tlonal Conference on Port
MP 2758 multilayer radiative transfer model in the wavelength region and Ocean Engineering under Arctic Conditions,
LIDAR-DERIVED PARTICLE CONCENTRA- from 400 to 1000 nm The model is computationally 10th, Lulea, Sweden, June 12-16, 1989. Proceedings.
IONS IN PLUMES FROM ARCTIC LEADS. simple and utilizes the available experimental data on the POAC 89. Vol.3. Edited by K.B.E. Axelsson and

Andreas, E.L , e a], 1990, Vol.14. Symposium on ice optical properties of sea ice The ice cover is characterized L.A. Fransson, LuleS. Sweden, University of Tech.asa layered medium composetd of selections from nine distinct Fr s L , Uers i
and Climate, Seattle, WA, Aug. 21-25, 1989. Pro- now and ice types. Three case studies are preseni'd nology, 1989, p.14i9-1427. 9 refs.
ceedings, p.9-12, 24 refs. illustrating values of spectral albedo, transmittance, and trans. Gagnon, J.G.
Miles, M.W., Barry, R.G.. Schnell, R.C. mited photosynthetically active radiation (PAR) for (1) a 44-4439
44-4151 spatially inhomog*ncoum ice cover. (2) a uniform ice cover BRIDGES, PIERS, ICE LOADS, RIVER ICE.
ICE OPENINGS, CLOUD DROPLETS. AIR as it undergoes a melt cycle, and (3) a temporally changing Three V-shaped panels ere :nustallc'l on a bridge pier inspatially variable ice cover Results Indicate that small- a small river in Vermont, tiSh Each pan.l was supportedWATER INTERACTIONS, LIDAR, AEROSOLS, scale horizontal variations in snow depth and ice thicknss on four tnstrutnted pins such that the ice force on each
POLYNYAS, ANALYSIS (MATHEMATICS), iU- can cause I 'ht transmission to change over 3 orders of face of the s-shape" panel was measured by three load
MIDITY. magnitude. Di. .atie changes In light reflection and trans- cells. Du, mg: tat ice run in Mar. 1958, the ice forces
With an airborne lidar. massive plumes of condensate particles mission rrt PrrJ.cted in the early part of the melt season were mcano-ed ".oc rccordcd. Typical records and histo-
rising from wintertime leads in the Arctic Ocean have been as the .. .-:r evolves from an opaque, snow-covered grams of the measured ice forces are presented.
observed. Some of these plumes reached an altitude of mediin tv translucent bare or ponded ice
4 km: some extended over 200 km down-wind from their MP 2765
surface source. Here we invert the lidar equation and ARCTIC '-SEARCH OFTIE UNITED STATES,
ue lidar backscatlcr data to infer particle concentrations VOL4.
within two such plumes. Assuming that the plumes consist U S. Interagency Arctic Research Policy Committee.
of supercooled water droplet vf radius 5 micron. typical Washington. D.C.. Spring 1990, 120p.
concentrations of 300,000-600.000 droplets/cu m just above Brown, J., ed. Boen, S.. cd.
the leads is estimated Concentrations within the plum4 4
can still be as high as 10,000 droplets cu In at an altitude iF . '2 44-466
of 3 km and 200 km donn-wind from some leads Had COMPARATIVE MODEL TESTS IN ICE OF A RESEARCH PROJECTS, OCEANS. OCEANOG-
it been assumed that the plume particles are ice spheres CANADIAN COAST GUARD R-CLASS ICE- RAPHY. ENVIRONMENTAL PROTECTION,
of radius 40 microns. concentrations would be just 100 tim.. .;,LFAKER. ECOLOGY. CLIMATOLOGY. MEETINGS.
lesn thtan these. [itinclaux, J.C.. et al. 1989 (Pub. 1990). Vol.97. p.31- NATURA.I hESOURCES. ATMOSPHERIC COM-
MP 2759 52, Includes discussion and authors reply. 12 refs. POSITION.
TREATMENT OF SHORTWAVE RADIATION For another version see 44-3984. "., l-ad ailiclc in this issue reflects the importance of
AND OPEN WATER IN LARGE-SCALE MOD- Alckseev. IU.N.. Enkvist. E, Kitagawa. H.. Narita. S.. th A' i, O,.can and its marginal seas to U S national

LSF -DECAY. Schwarz J. Takcumi. K., Williams, F.M. nterest% , ; m dr the fisheries industr), the oil and gasELS OF SEA-ICE DC .c azsm....cs. defense, and the study of global climate change
Perovich. D.K., et al, 1990, Vol. 14. Sympositrn on Ice 44-4421 processes This is followed by a brief description of research
and Climate, Seattle. WA. Aug. 21.25. 19b9 Pro- ICEBREAKEkS. METAL ICE FRICTION, ICE projects of the specific federal agencics inolsed in the Arctic
ceedings, p.242-246. 12 refs. NAVIGATION. ANALYSIS (MATHEMATICS). Oceans Research Prugram
Maykut. G.A. This paper presents -%c results of rcsistance and propulsion MP 2766
44-4202 tests in lesel ice of a I 20 scale model of the Canadian RADAR SURVEYING OF TIlE BOTTOM SUR-
SEA ICE DISTRIBUTION. ICE MELTING. Coast Guard R-class icebreaker at two ice-hull friction coefi. FACE OF ICE COVERS.
SOLAR RADIATION. MATHEMATICAL MOD- cients. performed at s,cral sce testiv t facilities in anous Arcone. S.A.. el al, Apr 1990. 16(I). p.30-39. With
ELS. ICE WATER INTERFACE. ICE COVER countries under the sags of the Committee on Performance c s a. t ref.

of Ships in lceneosed Waters of the Intcm=,,snal Towing French summary. 29 refi.
THICKNESS. ICE AIR INTERFACE. ICE MOD. Tank Conference (lrC). There is good agreement oserfl Calkins. D.J.
ELS, ICE EDGE. among the test results obtained at the snous facilities 44-4468
Sea ice coernng the polar oceans is only a thin ,eneer The differences that do remain shou.d be attributed to differ- RIVER ICE. RADAR ECHOES. ICE BOTTOM
whose areal extent can undergo large and rapid sanattsons ences in euperimental techniques and t)pes of model ice SURFACF, ICE COVER TIIICKNES S. ICE CON-
in response to rclatisely small chanes in thermal forcing used at the participating laboratces An Increase in hull DITIONS. SUBGLACIAL OBSERVATIONS. ICE
Positine feedback between variations in ice extent and glotal roughness led to an Increase in ice resistance i.s expected.
aibedo has the potential to amplify small churges in climate but had no effect on the propeller charactetstics While SOID INTERFACE. SCATTERING
Particularly difficult to model is the summer decay and the thrust coeflficent in ice was near) the same as in
retrcatoftheicepaek whichisstrongly mnfluencedb) shorttase clear water, the torque coefficient and thrust deduction factor
radiation entering the upper ocean through leads %lot were much greater in lccl ice than in clear water and
models assume that all of this energy is expended :n lateral nearly constant Full-scale ship performance predicted from
melting at floe edges. In reality, only a. portion I.f shortt as e the resistance test results of the rougher model and the
radiation contributes directtl to lateral melting, with the propulsion characteristics in clear water was in good agreement
remainder goin$ to bottom ablation and warming of the ovirall with aailable ficlJ trial data Predicted performance
water. This partitioning of shortwase ra.iiatlion affctls using the ice resistance of the rougher model and the model
not only the magnitude, but also the character of the .sedicted propeller riaractcristcs in ice wa usually below that obsr-.ed
ice decay, reducing the change in ice concentration and at full scale This would indtca'e that ice-propeller interac.
enhancing the thinning of the ice and the storage of heat lion i% c,-cssi,,n dunng mrodel propulsion tests, or that the
In the water. In this paper an anal)itcal model is pressoted effect of icc cnlrainm-ot o. propeller performance Is greater
which includes many of these processes and is stable rcgardlcs at model scale than at full scale Ic-propeller interaction
of time step. making it suitable for use m el:mate simulations remains a domaim where further research is neet l
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